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I'HE KiXBLY RECOGNITION of critics and the practical fact" 
that tliree editions have been absorbed, prove that this 
boo,k has been found nsefiiL 

Since it was originally published a War Office Com- 
mittee has investigated the whole subject and made some 
considerable changes in the English system of Military 
Sketching. This edition has been thoroughly revised 
by the authors and embodies the changes and additions 
which have been made. It will, therefore, be found a 
safe guide to students who have, indeed, at present, 
no other manual of instruction which is i!tot behind the 
time. 

0. B. BRACKEhTBUEY 

A Colonel.. 

W ALTHAM AbBEY, 

;.lSSEX 
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TO 

THE FOUETH EBITIOH. 


The kixdly eecogjhtion' of critics and the practical fact 
that three editions have heen absorbed prove that this 
booh has been found useful. 

Since it was originally pubHshed a War Office Com- 
mittee has investigated the whole subject and made some 
considerable changes in the English system of Mlitarj 
Sketching. This edition has been thoroughly revised 
by the authors and embodies the changes and additions 
'which have been made. It '^viil, therefore, be found a 
Sfife guide to students who have, indeed, at present, 
no other manual of instruction which is iSot behind the 
time., 

C. B. BEACKEHBIJEY 

';, ';'^ .W'AnTHA'M' A bbey, ' ■ 

'Esses. ^ 



PEERAGE 


TO 

THE FIRST EDITION. 


Not many years ago the officers of the English army 
might be roughly divided into two classes — the scientific 
and the non-scientific. He former were deeply versed 
in mathematics and physical sciences, capable of rnaVi'y'g - 
accurate maps and of designing or attacking a perma- 
nent fortress. They had, however, no knowledge of 
tactics, except such as had come from their own volun- 
tarj' studies. On the other hand, officers of the non- 
scientific class were entirely deficient ii> knowledge of 
science, incapable for the most part of even reading a 
military map, and uninformed on the subject of pi-actical 
tactic-s, which was, strangely, regarded as a ‘ theoretical ’ 
study, and therefore condemned. 

Thus it comes about that books intended to instruct 
officers in ‘ IKKtaiy Sketching’ are, as a rule, suitable 
rather for sm-veyors and map-makers than for practical 
sketches in the field, and contain little or no information 
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■oa the ail of recoBnaissance of aq‘oimcI;’ vhicli sHoiild 
go hand in hand with militarv .-ketclmig* Similarly a 
whole HoiTiry of Ix^oks might m faimcl to ted by w^hat 
gi’eat fault the Prussians lost the I'lattle of K%iinj or by 
what wisdom won that of KuBiggiiitz ; but thei'O was no 
work in existence explaining to an English iieiiteiiant 
how he should lead his liaiidfiil of men, to the best 
advantage, or even to a colonel how to dispose his 
battalion so as to deserve success, :f not to coniniancl it. 
Officers who were desirous of learriiig just so miicli of 
tlie military art as is requisite to complete their prac * 
tkal efficiency in the held, witliour entering deeply into 
studies which, however valuable, are not necessary 
except for a few, have had little assistance towards self- 
ediicatiom 

■It has, however, lately been understood that, on the ' 
..one ha.nd, a knowledge of drill and .interior economy of ■ 
regdinents is insufficient to enable an officer to fiiM! his 
whole duty .to his- Sovereign, and his country irrthe field; 
while, on the other liand, a deep knowledge of permanent 
foidification, the scientific paid of artilleiy, accurate 
surveying, and the tactics of divisions or armies, are 
only n^essary for a. limited iiuijCi,be.r of' officers, specially ■ 

. train, ed. ■ ■ . 

Strongly impressed hj tlie lack of resxlly elementary 
books, tbe Editor appealed to certain garrison instructors 
to ai^isthiM in supplymg the want wbich Tas felt, not only 
by studente but by the instructors themselTes. It is 
needless to say that any call for special work, when the 
good purpose of it is clear, always meets with hearty 
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, aec|ii2:eHceiice in tlie Englisli' army. By far tlie greater 
^ part of tlie labour lias .Mien .upon the ofgcers who co,n- 
seiiteil to iindertake the task.. To them is the chief credit 
cl lie, and the Editor, trusts that their work may receive 
the recognition -which it deserves. 

It is to ba hoped that the Handbooks, of which this 
is the &st, may prove useful to the Militia and Volun- 
teers as well as to the Eegular Ai*my. The Editor can 
promise them that if they vdll patiently work through 
•this volume, and one which will shortly follow, contain- 
ing those detals of elementary tactics which, while of the 
greatest value, are not to be found in ordinary books on 
the subject, they will acquire almost a new sense. They 
■.will see features of country with a military eje^ just as^ a 
painter sees them with an artist’s eye, and will gain a 
new and peculiar pleasure as incomprehensible by the 
outer Avorld as that of the artist, who sees — not dull 
fields— blit lovely pictures in the flattest series of 
meadows. 

In view of future editions, tlie Editor will feel miicli 
indebted for any criticisms or suggestions wbicb may be 

sent to him. 


Woodlands, 

Yol'e Town, 


O. B. BRACKENBURY. 
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PAET I 


MILITAEY SKETCHING 


SECTION I. 


DEFINITION AND OBJECT OF MILITAPA" SKETCHING. 


A ^Hilitaey Sketch ^ is a max> or plan of gi*ouncI, made 
expressly with a view to give such information as is required 
for military purposes. 

Marches, battles, and other opei*ations of war, cannot be 
safely planned nor executed without knowledge of the ground 
on which they are to take place. Ordinary maps of the 
country, though most useful, only sux>ply this need in part. 
They are usually on too small a scale to show the necessary 
details, and, not having been made for military x)urposes, 
may omit essential military features. Moreover, new roads 
may have been made, and other changes taken place since 
they were published, * 

Plans of the ground must therefore be made, and hence 
it is essential that an officer should be capable of making 
a military sketch. The object of Part I, of the f)resent 
manual is to assist officers who are under instruction, and to 
enable those who have not the opportunity of being in- 
structed, to master the mechanical part of military sketching. 
Its practical application to the purposes of war will form the 
subject of Part IL ^ 

The processes employed in military sketching are essen- 
tially the same as those used in ordinaiy surveying ; but the 
means employed being less perfect, and the time available 
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"being always limited, the same minute accuracy is not attain- 
able. Kor is it required. Details of iif» military iuipc^rtaiice 
are omitted, distances and dimensions often judged instead 
of being measured, and time economised in \'aricms other 
ways which exjjerience will suggest ; care being, however, 
taken to preseiTe such correctness in essentials, that the 
sketch shall be pmctically serdeeable for the purpose it is 
: intended to fulfil. 

SECTION II. 

I5SrRCME^*!rS USEB. . * 

The main points to be considered in the choice of instru- 
ments for luilitxary sketching are simplicity and . portability. 
Tliose generally ii-ed are the Piisroatic CVmipass and six-inch 
Protractor, tThich fulfil both conditions, and are sufficient fur 
ail that lias to be done ; notMng being necessaiy l-ie^’ond the 
racjans of measuring angles and distances on. the ground,, and 
of laying them down on paper, cm ^ idot ting ^ theiii ' as' 
caikd. . . 

Thf- Ir't'l^mafic The reader shoukMiave a com- 

pass ill his hand irhile studying the following descriptidii. 

The Prismatic Compass is founded on tlie weii-kiiowm 
property of the magnetic needle ; viz. that, when lialaiicec! 
on Its centre^ and alluwed to more round freety, it will come 
to rest puintiiig nearly due north. 

TJie construction of the instrument is as follows ; 

A shallow cireuiar metal box has a short upright pin 
fixed In the centre of its bottom. On this pin is balanced a 
nmgiietie needle. To one side of the rim of the box is fixed 
a sight vane, with a horse-hair down its centre, and to the 
oi>|:w3site side a glass prism, with a slit above it, through 
which the horse-hair can be seen. The vane and prism are 
so placet^ that a line from the middle of the slit to the horse- 
hair would pass exactly over the centre of the circle, and 
both are made to turn down on a hinge, so as to allow the 
compass to be put into a leather case. The magnetic needle 
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i& tixed tu a circular card (or sometimes a metal ring), wMcli 
it carries witli it .it moves round . on tlie point of tlie 
iipriglit piii^ To prevent tlie point of .the pin from being 
blimted by tiie cunstant friction of the needle turning on it, 
a sBifill lever is arranged, so tliat, when the sight vane is 
tiiiTied iljmi, it presses 'Oii' one end of it, and causes the 
other end to lift tlie needle off its, bearing. In the outer 'rim 
of ^ the box, under the s.iglit vane, is a small knob,, -which, 
being pressed, forces a sprnig 'againsfthe edge of the card, 
the use of this being to check the swinging to and fro, which 
t*f ten takos place before the card settles into its proper 
pfihitiuii. A glass is fitted into the rim of the box to protect 
tlie card, and tlie whole is protected by a metal cover. The- 
edge of tlie card is divided into degrees, which are read from 
(k to 300" round to the right. ' (Plate I., Jig. 1.) 

To use tlie compass (which is sometimes put on a tripod 
stand, but more usually hedd in the hand), the prism and 
sight.. vane are turned up, the eye placed at the slit, and the 
horse-hair aligned on the object which is to be observed. 
'Care must be taken to hold, the compass level, so that the 
c.,arcl may ^ swing freely,, for if tilted up, so that the edge of 
the card ti.aidies the glass, the needle -ivill be checked, and 
unable to move round to its proper position. If the card 
swing violently to and fro, the spring may be used to check 
it, the pressure lieing applied when the card is at about the 
middle of its swing. When the card has settlech the number 
of the degree which appears * to be cut by the ham, is read. 

If tliere is any difficulty in seeing the numbers, the prism 
may be moved up, by means of the sliding-bar to wdiich it is 
fixed, till a focus to suit the eye is found. 

^ The number thus read is the ‘ magnetic bearing ’ of the 
object observed ; that is, it is the number of degi’ees in the 
angle between two lines drawn from the station of the 
tffiserver, one to the object obseiwed, the other in the direc- 


Tins is not really tlie number cut by the hair, but the number 
ffireetly umlcr the eye, rejected by the prism. On account of this 
rang-ement, the numbers on the card are reversed with regard to tha 
needle, i.e. the 180® is at the north, and the 360® at the south end of it 
B 2 
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tifjii of ii(»rtlx and south as shown by the needle. This last-- 
iiHiiied line is called the * magnetic meridian ’ of the observer. 

The magnetic needle does not point exact^ to the true 
north, but varies in direction in different coiiiiSies. Hence 
a line drawn through any point in the direction of trae north 
and south (Le. the true meridian of that point) will not 
Cf'diicide exactly mth its magnetic meridian, but will make a 
certain angle with it. Tins angle is called the ‘ variation ^ 
fir ‘ deviation'^ of the cornrjass. In England, at jjreseiit, the 
deviation is a little over 18^ to the west (Plate I., /V/. 2). It 
changes from year to year. In 1003 the needle pointed true 
north. In 1818 it reached its greatest westerly cleviatit^n 
2P' 41''. Since tlien it has been returning towards true 
ntjrth at the rate of about G' per year. In general, the 
deviation is to the west in Europe and Africa, and to the 
amst' ill Asia and America.* 

Tim compass needle is aiiected by the neighbourhood ol 
iron. Care must 1>e taken therefore not to stand near iron 
railing, Ac. , while observing bearings. 

Ill windy weather it is difficult, soiuetinies impossible, to- 
hold the compass steady enough. To meet this there are 
various expedients, such as to sit on the ground and steady 
the elbows on tlie knees, or to lie down Hat and rest the 
elbows on the ground, or stand the compass on a steme, or a 
clod. 

flit — The angles observed witli the compass 

are laid down on paj>er by means of the sum-eying Protractor, 
which is an instrument of boxwood or ivory, rectangular in 
.shape, O.inelies long,, by about If.. inch broad. 

Its edge, round three c^f the sides, is divided into 180^. 

* Tl;e deviution may be ibuiid by takiitg tlic bcarhn? of the pole 
jj'tar, whea exactly aboi-a or below the third star from the tail of the 
Great Bear. The moiiieat of its being so can be ascertained by means 
of a plofic* line. If the k*aring is between 0° and 00®, the dGviati(»ii is 
weskrly ; If between 270® and 360% it is easterly, and the difference 
between the observed taring and 0® in the former case, or SOO® in the 
latter case, is the amount of the deviation. The bearing of the shadow 
thrown by an upright pole at noon will answer the same ]tnip>ose. 
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Tlie&e tliree sides represent tlie ■ circumference of a ^ senii- 
•circle, tise fourth (wliicli we may ■ call the inner side to 
distiiigiilsli it) representing the diameter. In the middle of 
diis side is a mark denoting the centre. The' degree divi- 
sions rounds the three sides have two sets of iimiibers, the 
f'-' outer series, 1 to 180, numbered round to the right, and the 

inner, 180 to 360, numbered the same way, Thiis, for everj^ 
iiiijiiber on the compass card, there is a corresponding one 
on the protractor. The inner side -has a scale of tens and 
hundreds of yards along its edge. 

Ihe paper used for plotting the angles on is ruled, with a 
iiStiiiber of parallel lines, at unec|ual distances from one 
another, called north and south lines. 

feiippose the point O (Plate 1., fig. 3) to re|>resent' on the 
paper a spot from uhich bearings have been taken. The 
protractor is laid on the paper, with its centre mark at O, 
and adjusted so that its edge may be parallel to the lines oii' 
the paper. If the edge of the protractor does not happen to 
coincide with one of the lines the j^arallelism must be judged 
by tlie eye. This can be done pretty accurately, as the edge 
is six inches long. Care must be taken that in adjusting it, 
the centre is not iiioved awmy from O. The edge of the pro- 
tractor is then supposed to lie in the same direction as the 
compass needle, Le, magnetic north and south, and it there- 
fore represents the magnetic meridian of O. To lay down 
any l^earing a dot is made at the proper number of degrees on 
the edge, and a line ruled through O and the dot To ensure 
accuracy the dot should be very small and close to the edge. 

I? or this a hard pencil must be used with a fine iDoiiit, and be 
held uimight in making the dot. 

It is generally convenient to lay the pirotractor to the 
right (or East) of 0 in plotting bearings under 180° (Plate I., 
fig. 3}, and to the left (or West) for bearings over 180° 
{fig. 4). ^ But if O is near the edge of the paper this may be 
impracticable. Nor is it necessary if we bear in Hiind the 
direction in which the bearing must lie. The number of 
degrees shows this at once. If between 0° and 90°, it is 
between JMorth and East ; if between 90° and 180° it is 
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between East and Sontli ; if between 180° and 2‘ 
between Scmtli and West ; and if between 270° and ; 
between Vn est and ISTortli. . Plate I., fig, 1, shows tills 
and if this is understood and impressed on flie i 
there can be no mistake in plotting a bearing wMclic 
the protractor is laid. 
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MEAaUBEMENT OF Xm7.\SCE: 


Where aecumte measurements are required, ‘Gunters 
chain ’ may be used. It is 22 yards long, so that 10 chains 
furlong, 80 chains ~1 mile. It is divided into 100 links, 
each 7*02 inches long. Two men are re»|iiired to use tlie 
chain. The leader, wdio has ten inui avvowa to start with, 
.moves, on till the chain is stretched, and plants an arrow to- 
mark the spot. -He does tlie same each time he stretches- 
tlio chai.n.. The follower picks up the arrows, one by one, 'as- 
he comes to the points where they have been left. When he„ 
has all ten he returns them to the leader, who notc?s the clis-* 
taiice measured.. - ■ 

I.n. .military sk.etc!iing, distances are almost always mea- 
sured .by pacing. The sketcher must know the exact length 
of Ills pace, and take care to pace unifoiinly. It is an ad- 
vantage to ^ace yards, as it saves troulile and chance of 
emm in cakulatioii. If the resmlation nace of SO inches m 
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:10° it .wiii.be.iiearly.oo iiiGiies; at 15®, 3| yards ; at. 20®, 6 
yards ; and at 25®, 01- yards in 100. 

; On slop|s of 15° and upwards, lioweTer, little reliance 
can. be placed on pacing, and on sncIi slopes (as well .as on 
tlie less steep ones, when the line paced is a long one) the 
distances m.easnred should be frequently checked by methods 
which mil be explained in a later section. 

distances may be., rougliiy estimated by noting the time 
wMcIi elapses between seeing the flash, and hearing the report 
of a gun. Bound travels about 1, 140 feet in .a second, ■ so that 
the number of seconds multiplied by 1,140 gives approxi- 
mately the dist.ance in feet, but this is affected by the state 
of the .atmosphere, direction of the wind, &c. and. cannot 
be depended on for exactness. 


SEOTIOJ^T IV. 

SCALES. ■ ■ 

All maps or plans must be drawn to scale ; that is to say, 
there must be a fixed proportion between distances on the 
ground and the representations of them on paper. This is 
necessaiy, in order that the person using the plan may be 
able to ascertain, by measurement on the paper, any distance 
on the actual ground that, he may require to Imow. 

This proportion, or scale, must be decided on before the 
drawing is commenced, and adhered to tliroughout. 

There are two ways of expressing it. One by comparing 
two units of length with one another ; as, for example, when 
'ive say tliat a map is on a scale of one inch to a mile, we 
mean that a mile length of road is represented by one inch, 
the -width of a river a quarter of a mile wide by a quarter of 
an inch, and so on. 

The other w^ay is by means of a fraction (cahed the ‘re- 
XJresentative fraction ’), which expresses the proportion be- 
tween the plan and the ground in figures. Thus, to say that 



a plan is on a scale of means that every line in the 
plan is the length of the line on tlie ground which it 
represents. This means the same thing as a .^ale of one 
inch to a mile, as there are 63,360 inches in a mile, and every 
length of an inch on the paper rep^resents a lengdli of 63,360 
inches, OF' one mile, on the ground. 

The first of these methods conve^^s more readily to the 
mind the idea of the scale of a map, but the second has some 
advantages, can measui'e distances on any foreign map, 
if the representative fraction is given, though we may not 
know the measures of the country. 

Fc»r instance, if we have a French map on a scale of 
rfutino^ know that one inch represents. 30,000 inclies—that 
is, 2,tl00 feet— therefore d™ of an inch will represent 250, and 
Jtn inch 25' feet, and we cam draw a scale of English 
measures for the map. 

It may sometimes be eonve.nient to find the value of a 
scale from its representative fiaction in the form of ‘ inches 
to a mile,’ rather than that of ‘ feet to an inch.’ To do tliis, 
.divide, 63,360 (the number of inches in a .mile) by the " 
denominator of the fraction. Thus, in the case Just ineii- 
tioned, ami the French map is on a scale of ' 

2*11 inches- to a rmle. 

_ .These examples show that it is easy to convert the second 
method ^ of expressing scales .into the first. The- opposite 
..procefa is -eciuaily -simple, 

Fc»r instance, given a scale of 2 inches to a furlong, to 
find the representative fraction. ITe have only to writrthe 
two In tlie fc^rm of a fraction, to express the furlong in inches, 
and to raluee the fraction to its low^est terms. Thus 


Tlmrofore - 


'2:in.ches: _ ; . 2 -. '2' 1 

220 yards ^ 220^36 ~ 7 


« jDiTo. . the ,repre,sentative fraction of a. scale of 2 
inches to a furlong. 

In deciding on a scale for a plan, the main question to 
consider is, ^what amount of detail is required to be shown 
in the drawing I At one inch to a mile, a dimension of 10 
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yards would be represented by of an inch, wliicli is too 
small to be appreciated by the eye, or measured by any 
scale. We must, therefore, use a larger scale, if the sketch 
is required show objects of that size. At 6 inches to a 
.mile, a length of 10 yards is represented by about of an 
inch, a dimension wliicli -we can recognise and measure. 
Tills is the scale generally used for sketches of camx^ grounds 
.and military positions.' 

Another jfc.dnt, however, has to be taken into account, 
vh. the size of the paper on which the sketch is to be made. 
Tins consideration may coiiix>el us to wwk on a sjiialier scale 
fhaii would otherwise be desirable. For instance, if 15 miles 
roa«l have tr.* be sketclied, and it is done at 6 inches to a 
mile, the sketch will be 7^- feet long — a very inconvenient 
size. For such puri:H.>ses, tlierefore, a smaller scale is used, 
2 inches to a mile, or even only 1 inch. In such cases it is 
unavoidalde that t,lie dimensions of roads, rivers, &c. should 
be exaggerated in the drawing, and tliis is one, among many 
reasons, which malce it necessaiy that a military sketch should 
be supplemented by a report. ■ 

The surveying protractor has, along its inner edge, a scale 
of six inches tu a mile, the larger divisions representing 
Jinndreds, and the smaller ones tens, of yards. To use this 
in marking off distances on paper, it is laid along the line on 
which the distance is to be measured, with the 0 of the scale 
at the point from which we have to measure. The hundreds 
and tens are counted oft', any fraction of 10 ;^rds is judged 
by the eye, and a dot is made with the pencil at the point so 
found. In doing this, as in plotting angles, the point of the 
pencil must be very fine, and the dot must be made close to 
the edge of the scale, the pencil being kept upright. Unless 
this is done the distance cannot be marked off* very accu- 
rately.': . . ' ' 

A sketcher may hapxjen not to be provided with this 
(> inch scale, or may be required to work on any ot;her scale. 
He ought, therefore, to know how to make a scale for himself, 
which is easily done, j)i'ovidetI that any scale of inches, 
■divided into hundredths or fiftieths, is obtainable. 
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A single example will suffice to show how this is done. 

^ Suppose a settle of 4 inches to a mile is rer|iiirod. 

,d.taw a line , 4 inches long to represent a mile, or 
l,7iH) yards ; but the divkliiig it into hiiiidreds would 

be awkward, as it w^ould hare to be divided into 17 jiarts 
and of a part,-* 

But if 4 indies represent 1,7CJ0 yards, evidently 2,000 
yards wiH be represented by a line of some length between 
4 and o^inehes. This will be a convenient line both to draw 
and to divide, if we can ffiid the exact length of it. This js 
dime by simple rule of three, thus : 

X'aMs... -Yards,: Iri.e-b.e?i, • - t 

1700 : 2000 :: 4 : length re<|uired. 

orking this out, wm find the length to be 4*y4 inches ; 
thi*refore, if we take oif 4™- inches from tlie coinroon di* 
agonal scale, or 4-:™ from tlm Marquois scale of fiftietlis of an 
indi, wo have a line representing 2,000 yards on a scale ai 4 
indies to a mile. Dividing this into 20 equal parts, we 
have hundreds of yards, and again dividing one of these into 
10, w'e have tens of yards. 

The dividing of a ghmn line into, ftny number of equal " 
parts is done as follow^s (Plate L,Jr)/. 5) 

Let A B be the line to be divided, and suppose that it has 
to he divided into 7 equal parts. From A tliw another line 
A L, making an angle of about 30° with A B. Judge by eye 
length about egual to one-seventh of A B. Open the dividers 
to that length, and>tep them 7 times along AC, marking the 
points 1, 2, 3, A-c. Join 7 to B, and through the points 
0, 4 3, 2, 1, draw lines parallel to 7B." These lines 

cuvide A B into 7 equal parts. In tlie same ivay one of these 
parts may be subdivided into any required number of ecnial 
parts. ^ 

Tlie usual way of drawing a scale for a luditary sketoli 
IS as follows (Plate I.,/;/. 5) ; Draw, in pencil, three parallel 

♦ The lino ciiald easily be divMea into ftirlongs and chains, but it is 

“<1 dedmiilly 

cil ^ lueil, he. mti> tens and hundreds. 
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lines, about of an inch apart. Measure off on the lower- 
line the total length the scale is to be, and divide it into 
Imndreds of yards in the way just described. Then sul)- 
divide the feft-hand division into tens of yards. Through 
the points of division draw perpendiculars, those marking 
the hundreds reacliing as far as the top line, and those marking 
the tens as far as the middle line only. Tliis is all done in 
pencil. In hiking in, the bottom line is drawn rather thick, 
the middle line and the divisions thin, and the toj) line rubbed 
out, its only use being to keeji the jierpendiculars the same 
length, for neatness. 

• The divisions are numbered as shown in the figure, the 0 
being on the right of the tens ; a more convenient arrange- 
ment than putting it on the left of the whole. 

Lastly, the designation of the scale is written over it, 
either in words, or the representative fraction and the unit 
of length written at the end. 


SECTION V. 


CONVENTIONAL SIGNS. 


The execution of a military sketch may be divided into 
two distinct parts, viz. ; 1st, the representation of the 
details ; 2nd, the representation of the shape of the ground. 
They will be described separately in the ord<?r in which they 
are here placed, which, in fact, is the order in wliicli they 
are usually executed. To carry both out at the same time 
requires considerable skill. 

The first process consists in the delineation of every 
object on the ground which can affect the movements of 
troops, whether as communications or obstacles, or as afford- 
ing facilititjs for attack or defence ; for instance, roads, 
rivers, woods, and marshes ; towns,* villages, m.d houses ; 
walls, hedges, &c. 

The way of finding the positions and dimensions of these 
objects will be explained hereafter. At present we are 




only concerned the manner of representing them on 
paper. 

To draw pictures of them all would be impracticable on 
the small scale of a military sketch. Tliey anust* therefore, 
be represented by signs; and, a.s some inconvenience ivould 
arise from leaving to each indh-idual the elioice of the signs 
he would use for particular objects, a set of ‘ Conventional 
ugns a\s laid down to be used for all military sketches, 
iiatelll. contains these* (for a scale of sk inches to a wile), 
and the beginner should practise drawing them, at first 
and itfterwards from memoiy, so as to becomt, 
tamiiiar with them. , 

Bodies of troops should be drawn to scale accordiii" to 
strength. British trorjps are coloured crunson lake; opi los- 
ing forces lilne. A\heu the same troops are shown in 
Kuct.x-s.sivc position,s ditferent sliude.s of tlio same colour arc 
iiHcd. Bay sentries, vedettes, and patrols are coloured rod • 
night sentries, &c. uncoloured. 

Fenced rotuls are .shown by continuotts, and unfonced Ijv 
dotted lines. The nature of tlie road.s, wliether metalled or 
not, IS written along them w-hen necessary. Care should be 
biken to draw the roads of the right tvidth and to keep their 
Sides piirullel. The word.s ‘ Single ’ or ‘ Double ’ .are written 
here and there along the railways. The material of a brid"e 
iron, stone, Ac. is intlicated in writing, so also are heath 
and cultivation, ani if required, the kinds of trees in u 
wood. In finished sketches, water is coloured Prussian 

mil, ! sienna; 

railways crimson Lake ; wooden buildines, 
bUk lor rough sketches coloured pencils may be used." 

The titles of sketches and names of important towins are 

* the .^♦ean be obtiiiiied from any of the Militniy booksellers. 
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SECTIOUT YI. 

T R I A 2? G U L ATI O ST. 


.'f'. 


Ylien we liare taken tlie bearing of any object, we know 
its direction from the spot on which we stand, and if we 
take a point on the paper to represent that spot, and plot 
from it the bearing, we know the direction of the object on 
the paper ; that is, we know that it lies somewhere along 
^he line we have drawn. But, before we can put it down in 
its projer place, we must find out where it lies on that line, 
by measuring the distance on the ground, and laying it down 
on the j'iaper from our scale. We might then return to our 
starting point, and find, in the same way, the position of a 
second object, and so, on for any number. 

This method of finding the positions of points by direct- 
ing lines is convenient when a number of them lie round our 
station, and .are accessible, and at no. great distance from. it. 
But for sucii as are distant or inaccessible we must emifioy 
other iiieaiis. 

Suppose A (Plate II., Jig, 7) to be our starting point, and 
that, by taking the bearing and measuring the distance of B 
from A, we have got B correctly placed on the paper. Then, 
if we take from A the bearing of a third point G, and plot 
it, we have a line A a, on which 0 must lie.^ By doing the 
same from B, we find a second line B 6, on which C must 
also be. Therefore C must be at the point where A a and 
Bh cross one another, or, in other words, the position of 
C is determined by the intersection of bearings from A and 
B. In the same way we can find the positions of any num- 
ber of other points that are visible from both A and B, 
without measuring any other distance than that from A to B. 

The process of fixing points in this way is called ‘ Trian- 
gulation, ^ and the measured line is called the ‘ Base.’ 

As any error in the base, whether as regards bearing or 
length, will evidently afiect the whole w'ork, care must be 
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taken to ky it down as correctly as the means at command trill 
admit of. A line should he chosen for the base, if possible 
where the ground is fairly lerel, and free from obstacles ’• 
the length should be paced more tlian once, and ithe bearin'^ 
taken from both ends, viz. that of B from A, and th.nt of 
A from B. It is desirable that the ends of the base should be 
well marked points, visible from a distance, and easy to find 
in case it should be neoessaiy to return there, at anv future 
stage of the work, to correct an en-or, or for any other 
■ piir|).ose. ■ ■ ^ 

Wien the position of any point has been fixed in this 
way,^ it may be us^ as a station from which to take tli% 
bearings of other points. For example, if D (Plate 11 /?o 
7) is a point whose position has to be found, and which can 
be seen from B .and C, but not from A, we can fix it l.v 
bearings from B and 0 ; and tliis jirocess m,ay be extended" 
so as to embrace the whole of the ground to be skotcheil 
within a set of triangles, the angles of which are marked bv 
the mo.st prominent objects, placed in their true positions 
and fonning so many startmg points to work from in sketch- 
ing the details within the triangles, which is done by methods 

, : to be clescrOml in tlie iiext section. ^ 

These triangles ought to be as nearly equilateral as pos- 
sible, S .1 that the intersections which determine the several 
points may he iteither very acute nor very obtuse 

There are two reasons for this. One is that when two 
lines cut each <fther at a very acute, or very obtuse, angle it 
IS not easy to determine the exact point of intersection 
while, If the angle is anywhere near a right angle, the point 
.. ...to .Wncl (PM, A S, . 6 

IS that, the further the angle is from a right angle the 
greater will be the difference made in the position of the 

IKiint by a sn^l error, either in observing or plotting the 

bearmg (Plate 11., /s'. 8, a h c). ^ 

If anyiioint is very distant in proportion to the length 
of the base, the intersection of the bearings which fix it 
must necessarily be acute (Pkte 1L,M 8, a). Foi this 
reason the base ought to be near the centre of the ground’ 



■and vi a leiigtli proportioned to. its extent. For small 
sketches of one or two square miles, the base should be about 
one-third the distance across the ground. 


It may 1% iiiipossible, in broken country, to find a good 
,, base of such a length. In this case the following expedient .# 

may often be used with advantage : Suppose A and B (Plate 
0) to be two points, suitable in other respects for the 
ends of the base, but that obstacles between them prevent ' 
direct measurement of the distance. A shorter' line C D may 
be found, soniewliere between A and B, which .can,,, be 
measured by pacing, and from the ends of which A and' B . 

be fixed. These points can then be used, as if AB had 
been a regularly measured base. 

Tlioiigli the intersection of two bearings is sufficient to 
fix the position of any point, still there is always liability to 
error, and it is often useful to afiply some test of the correct- 
ness of the work. This may be done by taking ‘ check 
bearings,^ as in the following example (Plate II., fig. 10) : 

With A B as a base, tlie j^oints 0, D, E, have been fixed, 

Tlien, if from C the bearings of D and E are taken, the 
lines, when plotted, will pass exactly through those points if 
the work is correct. If they do not do so, there has been 
some error. 

These check angles are especially useful to verify points 
which have unavoidably been fixed by intersections too 
acute or obtuse to be quite reliable ; and many other cases 
occur in which they are of use. • 

We have seen how to find, on our paper, the position of 
a point at a distance from us by taking its bearings from two 
known points. We must now consider the opposite case 
viz. when we are ourselves standing at the unknown point, 
and want to find its place on the paper. "We can do so, 
provided we can see from it two or more of the points whose 
positions we have fixed. 

This process is called ^ Interpolation,’ and is :^unded on 
the simple facts that, if A is north of B, B is south of A ; if 
C is %?est of B, B is east of C ; and so on with regard to any 
two opposite directions on the compass ; or, in other words, 
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If A and B are two points, and we stand at A and take 
thb beMing of B and then go to B and take the bearinc, 
bearin«s^^^^ wiU be a difference of 180° between the two 

The way of proceeding is as follows: We are standiiK^ 
somewher^ but do not know exactly where, between the 

know, and all of which we can see. Taking the beariiK^ of 

^7 at B 
^d took the bearing of our unknown point from it tint 

».«ngw.dd b,2ir-18r.32=. H, th.n, w pll to" 

a hue LI, bearing d2", we must be somewhere on that line 
Agam, ff from our unknown point wo take the bearing of X 

A would n*-* from 

7 , . = . and u we plot from A a line 

A « bearing llo- we must be on that line also ; therefore, wc 
niu&t be at X, where Ao and B6 intersect. To save trouble 
and pard against accidental error in addin-' 180° to or ,1,.. 
ducting 180= from, any observed bearing, we may refer to 
the protractor, which is so graduated that any number in the 
outer senes differs from the corresponding number in the 
inner series by 180°. 

The rule given before, tliat acute and obtuse intersections 
are to be avoided, holds good here also, and for the same 
therefore, if we can, choose our points 

mJk. bearings may be near a right 

angle. If theimtersection is not a good one, or if we wish 
for any other reason, to test its correctne,ss, we can d<, so bv 
a check bearing, provided we can see a third known point 
If, in aildition to the tarings of A and B, wo plot tliat of C 
n the same way, the latter will, if the ivork is con-ect, pass 
through the intersection of the other two. ^ 

ixiterpolatiou is useful are numerous. 

For instance, in making a trkngulation there may be points 
which it i%de8irable to fix, but which can only hLeJ from 
one of our known stations. By moving about the ground a 
spot ^ly be found from which they are visible. Si! 
hsed the position of this spot by interpolation, we may use 
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as a station from to take a second bearing to the 

points in fj[iiestion. 

Again, after the triangulation is completed, there may be 
reason, at any time during the work of sketching the details, 
for suspecting that some error has crept in. The true posi- 
tion being found by interpolation, the error, if any exists, 
can be discovered and corrected, 

A few practical hints on the manner of executing a tri- 
angulation may be of use to the beginner. 

In the first place, the recjuisites of a good base may be 
recapitulated. 

** It should be level and free from obstructions. 

Most of the principal points on the ground should be 
visible from the ends. 

The ends should be marked by easily recognisable points. 

It should be centrally situated, and of a length propor- 
tioned to the size of the ground. 

The sketcher, stationing himself at the end of the base 
at winch he intends to begin work, takes the bearing of the 
other end, and paces the distance to it. From it he takes 
the bearing of the first end, and paces back. The two 
bearings, if carefully taken, will differ by 180°. If they do 
not, there must have been some accidental error in one of 
them, which can be checked at once by taking the bearing 
again. Nor can there be any material discrepancy between 
the two measurements if the pacing has been done with care. 
If they do differ, the distance should be paced a third time, 
when it becomes necessary in the course of the work to go 
to tlie other end of the base again. If two out of the three 
pacings agree, they may be taken as giving the correct 
length. If all three differ slightly, the mean may be taken. 

Tlie next step is to obseiwe all the beaxangs which it is 
intended to take from the present station. It is a good plan 
to Vvifite down in the corner of the sketching paper, or in 
a note book, the names of the different objects, before be- 
ginning to use the compass, placing them in the order in 
which they come, looking from left to right or from right to 
left. 
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_ 'WTien several a^Ies are to be taken from the same point 
it IS an advantage if a rest can be contrived for the compass^ 
so that it can be turned on each pohit in succession, and the 
bearing of one written down while the card it settling for 
the nest. H no rest can be found, and the compass has to 
be held m the hand, two or three bearings may be taken at 
once, without removing the compass from the eye, bv tumin" 
It slowly from one point to another. This saves much of the 
time that is lost by the swinging of the eai-d before it settles • 
but c!we must be taken not to observe more angles at a time 
dowm™ distinctly, before writing them 

It is a saving of time to take all the bearings at once, 
before plotting any, for, by plotting all of them at once, rel 
peated adpwtments of the protractor are avoided, the number 
of degrees m each being lightly written in pencil clo.sc to the 

Linos are «ien drawn fitim the end of the base through 
the dots, and m doing this it is useful to estimate roughly 
the distance of each point, so that the line mav be dr.awii at 
once long enougdi to pass through it; greater "correctness is 
obtained m this way t^a if the line is drawn too short at 
firiat and t!ien prolonged. 

As each line is drawn, the name of the object to which it 
belongs is hghtly written in pencil along it, so as to avoid 
contoion among a number of lines (Plate 11.,^. 12) 

“ completed at one end of the base, the 
Letcher proceeds to the other end, and from thence takes 
W ^*^*'*t“^* several objects in the same manner as 

before. As each p^imt is fixed by the intersection of the 
tearmp. a snidl ring is drawn round it, and its name written 
close to It. The names written along the lines, and the 

Sn'tunLr intersections, are 

then iub}«d out. It is always an advantage to keei> the 

paper ift clear as possible, byrubbing out all dots, lines, ^ Ac 
when no longer required. ’ ’ 

i8COT!rv\e!l*’iT*'^'v ^ finished, the triangulation 

IS completed by visiting such of the points, just fixed, as it 
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may be iiecessaiy to use as stations, for the purpose either 
of fixing, by a second bearing, any object that has only been 
seen from one end of the base, or of taking bearings to new 
points wlucli it is desirable to iix, or of .verifying, by check 
bearings, any intersections of the correctness of which there 
may be a doubt. 

^ It is often useful to fix on the paper the positions of con^ 
spicuoiis points wliicli. are near, though not actually on, the 
groimcl which is to be sketched, Such points- may' be useful 
for interpolations when working near the boundary of' the : 
ground; and when, as is often the case, a' large' piece 'of 
gfouiid is portioned out to be done by different inclivMuals, 
the oeciirrence of some of the same points on tw-o, sketches 
, will facilitate- the piecing of them together. ■■ B'istaiit points 
should be fixed fio-iii stations, far apart from one another, sc 
..that the base of each triangle may be in .proportion to' the- . 

, .sides, and acute intersections be avoided. 

An example of a triangulation is given below. The'plottinf-^ 
of it is shown in Plate IT.,, but .the learner 'ml! Jn-d 
useful practice to plot it for „ hims.ell, ■ observing the rules 
given above, as far as they are applicable. 

Example of a Trimigulation. 

Angles observed from A (a tree' in a field). , ' 

E. (top of .church steeple) 20° 3-0^ ' ■ ■ 

B (guide post at cross roads) . ' , • 97®. 

C (chimney of house) * . . . 129 ° 

B (stile at bend of road) , , p 101®* ' 

K (shed at corner of field) . . * ■ . - ' .* 1750] 

F (vane on top of house) . . . 200°. 

H" (signal .post- on railway)- 

The distance from A to B, being twice paced, is found to 

oe 090 yards. 

Angles observed from B. ' 

■b 3 °-' 30 '* 

' " .C'2 
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^ . ... . . . . 26lF.,„ ■ 

G (telegraph post) .... 280". 

- . • - ■. . ' . . . ^, 325 ®! . . 

■■ • ■- . . 34P....^ 

It will be obsen-ed in the abore : 

1st. That the bearings of B from A, and of A from Bj 
agree.. 

2iid. That the positions of the following points are deter- 
minedj , .riz. B, I), C, .F, K, and that ail the intersections 
are good ones, except that for E, wMch is rather acute. 

ord. That the positions of H and G are not determined, 
only one bearing haring been taken to each, as neither of 
them can be seen from both ends of the base. 

To verify the position of E, its bearing is taken from B, 
and found to be 328*^, This passes through the intersection 
of the bearings from A and B. E is therefore taken to be 
correctly fixed. 

By moving about the ground, a point X is found, on the 
edge of a railway cutting, from which both H and 0 can be 
seen. A and F are also visible. The position of X can 
therefore be found by an interpolation, and it can be used as 
a station for fixing H and G. 

Interpolation to find X. 

. .Bearing of A, from X 9p. 

. ^ . jj X 14C>^, 

Angles observed from X. 

• H 29=^ 80', 

G 227^"^. 

AJl the points are now^ fixed, but it is considered advisable 

test the correctness of the whole work by a check 
bearing. 

Ace^u’dingly, from H, the bearing of E is taken and found 
to be 81^ wdiicli i^asses exactly through the position of E 
as ja-eviously found. The correctness of the work may 
therefore be considered to be established. 

A plot of the above triangulafcion is given on Plate IV. 
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' SEGTIOIS^ TIL - 

TE.lVESSmCr and' DETAILS. 


„ Tlie triaiigiilatioii , being completed, the next step is to 
put in the details witliin the triangles. Of these, the roads 
generally claim attention first, both on account of their im- 
poitanee, and because, in .the course of sketching theiii, 
so^niiicli of the rest gets worked in, that ;often' little or ■ 
riotliing remams to be done to. complete tliis part of the' 
'Sketch, . 

Roads are sketched by a i^rocess called traversing, which 

is Ye.ry' simple. 

^ The sketclier chooses a. convenient spot to start from 
{either uiie the points fixed bj?' the triangulatioii, or one 
vliich he cari find by interpolation), and from it takes a 
bearing forward in tlie direction he means to wrnrk in. He 
plots the ])eanng, paces the distance, and marks the point on 
his paper, anci then uses it as a fresh station, from which to 
take a forward liearing. Proceeding as before, he gets a 
third station on Ins pajDer, and continues to work in the 
same way, till he readies the boundary of his sketch, or 
closes on some point in the triangulation, which he can then 
use as a fresh starting point, to commence work in another 
direction. 



T hile pacing from one station to another, 'the sides of 
the road are drawn, the proper width being given to it 
according to scale. It is not at all necessary that each for- 
ward bearing should be taken along the middle of the road. 
On the contrary, iraich time will be saved, without any loss of 
correctness, by taking the bearing of the fui-thesi point that 
the bends of the road will allow to be seen. Care must, how- 
ever, be taken to pace on that point in a straight line. The 
sicks of the road will be at varying distances from ^is line 
(which may even touch one or both of them at different 
points), and must be draivn accordingly, the distance beino- 
judged by the eye. ® 

The sketcher also marks down any cross road or lane, as 





OFFSETS?. 


lie comes to it, taking its direction with the compass, and 
drawing the sides for a short distance, so that he cfin return 
to the spot afterwards, and traTerae the erosi* road if he 
should have occasion to do so. 

Any stream crossing the road is treated in the same way, 
bearings being taken up and down, and an arrow drawn to 
show the direction of the current. The bridge, if any, is 
also drawn. 

In a similar inamier any railways, or canals, wMcli the 
road crosses, are shown, and hedges, boundaries of woods, 
&c.,'are sketched in. 

Houses and other buildings are also drawn in their proper 
places, those immediately on the road being i)ut in as they 
are passed. Those which are at a short distance from the 
road, and accessible, may be put in as foiluw's : The sketch er 
%vheii exactly opposite to the building halts, and pEices the 
distance to it at right angles to the line on irhich he is ad- 
vancing. He should make a mark in the road wdiere he 
leaves it, so that he may return to the exact spot to continue 
. his traveise. 

A line measured in this ivay, perpendicular to the line of 
direction, is called an ^ offset.' 

^ In military sketching, the right angle of the offset is 
judged by eye, and not measmed with any instrument, and 
the length also, when not great, is often judged instead of 
being paced. ^ . 

Buildings that are too far off to be put in by offsets, 
should be fixed by intersections of bearings taken from con- 
venient-points (Plate 13). 

Tire line of direction, from station to station, is generally 
drawn for convenience in measuring distances along it, and 
offsets from It, but it is rubbed out when the work is inked 
in. It should, therefore, be drawm very lightly in the first 
instancef not only in order that it may be completely ob- 
literated afterwards, but also because, for the sake of dis- 
tinctness in the drawing, any lines of this sort, i^equirefl only 
for temporary purposes, should be made as inconspicuous as 
possible. For the same reason, on reaching a station, the 
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Fiiperfinoiis leBgtIi,,of line beyond it slioiild be rubbed out at 
oiiee, 

., Wlieii o^ets are taken, the perpendiculars are not drawn 
, at all, but.tlie points tO' wliicli they are taken are marked 
■ xIoTO at once,, by measuring the distance from tlie scale. 

' .' ■ Trayersing is applicable to rivers, to borders of woods and 

niarslies, and to boundaries of any kind, as well as 'to roads. 

■\nieii a very irregular line, such as a stream or boundary, 
has to be sketched, it is .advisable to take as distant . points 
as possible on it for forward bearings, thus cutting off several 
bends, which can be put in by offsets (Plate T., fig, 14,), 
J^ot only is this way more expeditious, but it is more ac- 
■'Curate, than travers.mg all the bends. 

.For example, by taking a bearing from A to B, and' 
offsets as shown in the figure, the position of B is found cor- 
rectly, and the errors in laying down the course of the 
curved line are likely to be small, while, if all the bends 
between A and B were traversed, there would probably be 
K a considerable error in the position of the latter point. 

In coiTmiencing a traverse, if any error is made in ob- 
serving or plotting the bearing from the first station, or in 
pacing or setting off the distance from it to the second, the 
latter mil be wrongly placed on the sketch. Consequently 
the tliird station, the correctness of which depends on the 
bearing taken, and distance measured, from the second, will 
also be -wrong, and every subsequent station will, of course 
be afifected. .’ . 

If any further mistake is made between any two stations, 
it will put all that come after still further out of their true 
places ; that is, to the extent of both errors added together ; 
and as every mistake, during the whole work, tells in the 
^»anie way, the eiTor at the end, which is an accumulation of 
them all, is likely to be considerable. 

A certain amount of inaccuracy is unavoidably in mili- 
tary sketching. To say nothing of mistakes due to forget- 
fuhiess or inattention, the imperfection of the means 
employed makes perfect accuracy impossible. 

In the angles, fractions of a degree can neither be read 
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nor plotted. Uiieveimess of ground must affect pacing to 
some extent^ nor can distances be set off exactlj-' to a yard or 
two ; aiid thougli each single error due to these causes may 
be ver}'' small, still the accumulation of them miTst tell. 

Hence traversing, by itself, is not entirely to be relied on, 
and this shows the advantage of having a good triaiiguiatioii 
to start with. The principal points on the ground having 
been c»;irreetly fixed, ive can ensure that no considerable 
error arises in the work. Either each separate portion of the 
traversing may be commenced and closed on knowm points, 
or, if this is impracticable, the work may be checked from 
tiiiic to time by bearings taken on some of them, IHiefi 
it is certain that the line of direction is correct—as, for ex- 
ample, in pacing from one known point, A, on another, B 
(Hate 15)— -it is only necessary to check the distance 

paced, and this can be done by one bearing, taken on a third 
km-nvtt point, C ; but where the direction has been changed 
.Severn! times, an interpolation on two known points is- 
needed. 

The ske teller must judge for himself when, and how 
often, such checks are required. As a rule, they should W 
aijplicd mure frequently when the pacing has been over 

rough ground, or up. and down steep hills. 

The main roads, l^eing among the most important features 
■ in. a military sketch,. should -be correctly drawn. Bye roads- ■ 
and lanes arq. often very tortuous, and to traverse them 
regularly would be very laborious. Being of less importance 
than ^the main roads, they may often be put in by more ex- 
peditiuus methods, such as,.. find.ing., by.- interpolation, the-' 
positiuns of the principal bends, and sketching the inter- 
mediate parts by eye, or, if the country is open, by cutting 
oil’ bends and taking offsets as already described. The cemrse 
of a stream may be sketched in a similar manner, when 
olistaeles^iiiterfere with pacing along the banlt. Edges of 
marBhos or creeks may be treated in the same way. 

Hedges can generally be put in with sufficient accuracy, 
while traversing the roads, by observing the points where 
they branch off, and their directions, and by judging the 
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distances ,of tliose.tliat are, parallel, or nearly, so, to the road. 
■\TIiere a hedge, .forms the boundary between wood .and cul- 
tivation, or . cultivation and heather, &c.,- it is of more 
importance Ijo give its . position correctly, than where it- 
merely divides one field from another, and in such cases the 
direction may be taken with the compass. 

Watercourses are important features (as will be seen in 
the sections on contouring), and should not be neglected. 
Eaihvays must of course be shown, but it is seldom neces- 
sary, nor -would it be easy, to traverse them. The pacing 
■^vould be difiicult, and the iron would probably affect the 
#:aiixiass. They can be traced by fixing points on them by 
intersections, or by ofisets, or by noting where they cross the 
roads. Cuttings and embankments on them, and also on 
the roads, must not be' omitted. 

It is needless to enumerate all -the minor details which 
may be met with. The various ways of finding their po- 
sitions have been explained, and the sketcher must judge for 
iiimself, in each case, which wfill be the best method to 
employ. ' 

It often occurs that a sketch of a road has to be made for 
several miles on end. Triangulation is impracticable here ; 
coiisec|iieiitly no check bearings can be taken, and reliance 
must be placed on the correctness of the traversing. 

Often, how’-ever, means may be found of checking tliis. 
Milestones, if they exist along the road, will answer the 
purpose. If a map of the country is obtainable, the dis- 
tances from the starting point, and from one another, of the 
chief landmarks, such as cross roads, villages, bridges, <fcc., 
may be measured and noted dowui. Or even the general 
outline of the road may be traced on the x^aper before start- 
ing, whatever may be the scale of the map, by a process 
whicli wdil be explained in a later section. 
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SKETCmSTG WITH FIELD BOOK. « 

“ usually plotted at onee on the -round, 
sketcher having his drairing materials with him, and 
completing the work in pencil as he goes along. 

There is, however, another way of working, viz. by 

Wk'S as they are made, in a 

hook caHed a ‘Field Book,’ and plotting them at a future 


dw. 2 ^? useful in certain cases, such as, wheiT 

^ “"t at hand, or when the weather is 

bad that it is uapo.s,sible to draw, or where secrecy in 
making the sketch is an object. The out-door part o/tlie 

!?,“ 1 fx'’”® f®''® than by plotting it at 

once, though the whole takes longer to complete. 

There IS one disadvantage in this way of sketching. If 
_work IS plotted at once on the ground, any great error, 
ac«dentally made, either in a bearing or’ distance, has a 

cwiSrV hr the eye, which is not the 

wsfc If the observation is simply recorded. If such an error 
to discovered afterwards, while plotting the sketch, it will 
generally to necessary to revisit the ground to correct it. 
iteoordmg a triangulation in the field book is very simple, 

1 the example given in the last section is sufficient to give 

complicated, though by no means difficult, when the con- 
1 enhonal way of keeping the field book is explained. 

As a first principle, the sketcher should always allow 
nnself plenty of room in the book, and not try to economise 
ly crowding the work— a common mistake with be- 

tho .1 « confusion 

the plotting The work should be kept as clear and dis- 

as iSssible, so that, if the necessity should arise, any 

person may to able to plot it. ’ . 

Any ordinary note book of convenient size may to used 
to record a road traverse, the only preparation required 
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being tlie ruling of two parallel lines, about half an inch 
apaii, down the middle of each page, Betweefi these lines ; 
are written the number of the' station, the forward bearmgs 
from station to station, and the distances paced from one 
to another. All offsets and bearings taken to either side 
are entered outside the lines, on the side to wliich they 
belong. To enable this to be done conTeniently, the entries 
begin'at the bottom of the page and work upwards, i,€. in 
the same direction as the sketcher is going. 

The space between .the two lines is merely for the pur- 
pose of writing the necessary figures, and does not represent 
tny distance on the ground. The lines representing the 
sides of the road are drawn outside, continuous for a fenced, 
and dotted for an imfenced, imd (Plate Y., 16), and, if 

great correctness is required, their distance from the line of 
pacing at different points may be entered between. 

In commencing a traverse, the sketcher numbers the 
station, and takes a bearing to the next, which he enters in 
the centre space, with the word ‘ forward ’ opposite to it in 
the margin. Any other bearing taken from here is entered 
in the margin on the proper side, with the name of the 
object. 

He then paces on till he has occasion to take an offset or 
a bearing, when he enters in the centre column the number 
of yards paced, and opposite to it, in the margin, the number 
of degrees in the bearing, or the length of the oflset, mth 
either the name of the object, or its conventional sign. 

Offsets are always measured from the line of pacing, and 
not from the edge of the road, 

Ylien a bearmg is taken along a bye road, hedge, or 
stream, tliey are drawn instead of writing their names. 

In continuing the pacing ‘from the spot where he halted, 
the sketcher takes up the counting from where he left off, 
and does not begin at 1, 2, Ac. again, so that the number of 
paces in the centre column is, in eveiy case,^ the total 
number from the last station. 

On reaching station 2, a line is drawn across the page, 
above the total number of yards ; station 2 is numbered, a 



fonrwd bearing taken and entered, and tlie -srork carried on 
as b^re, a fresh numbering of paces being commenced. 

rnnrci passes cuttings, embankments, woods, 

marshes, Arc., such changes may be noted in writing, or by 
the proper conventional signs. , ° 

The plotting of a traverse from the field book is done in 
the same way as on the ground, but when check bearinss 
W been used to correct the work, it is advisable to plot 
onij he stations and line of pacing from one to the other, 
m the first instance, and then aftply the checks ■ for if anv 

n 1 j. li I * stations are all verified, we can <'o* 
back to the teginning and plot the detads. 

from ' If®® t “ Pl'^ttbig 

f.n,r nlT” >«. '»» -W* ‘l. C 


SECTIOJiT IX. 

SKErOHtSG \mH THE PIAKE TABLE. 

> boarf tw ' f f 17) «on*ists of a smooth 

P Ml ^ ^ * f square, mounted on a tripod stand by a 

11 to turn about freely with a 

ii clanfiping screw to fix ■ il . wlieu rermired TIia : i • 

which to on round the edge and clips the margin^ A riiler 
s used which ha.s a bevelled edge with scale of yaids otot 
and two sights, one near each end, which turn up and down 
onhmges. One of these has a slit down afeentre ^ 

St bSe?:dgr 

Jtogle.s laid down with the plane table are not referred to 

win bearings are, but are the andes 

‘ ines from the observer’s station to the several 

mtint. te, dlirf ejg, rejrereol. th. 
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station on tlie paper. The obsen^er looks thronglithe slit, and 
pivots the ruler till the hair covers the object; a line is 
drav'ii along the edge, and the ruler turned on the other 
objects in succession, the edge being always kept in contact 
with the station. More accurate angles can be laid down in 
this wsLj than with compass and protractor, for with them 
fractions of degrees can neither be read nor plotted, while 
the plane table gives the exact angles, whatever be the 
number of degrees, minutes, and seconds in each. 

The one thing essential with the plane table is that the 
paper be kept throughout the w^ork in the same position with 
^liregard to the ground that it had at the commencement — that 
is, that every line on the paper be always parallel to the cor- 
responding line on the ground. 

The processes employed in sketcliing with the plane table 
are the same as with the compass, differing only in the 
manner of executing them. A triangulation is made, the 
details are completed by traversing, and interpolation can be 
had recourse to to check errors, or for other purposes. 

To make a triangulation, a base A B (Plate TI., fig. 18) 
is selected and measured, and a line ah drawn to represent 
it ; the table is set up at A, the ruler laid along a 6, and the 
board turned till the sights cover B. The paper is then in 
the direction with regard to the ground which it must retain 
all through the sketch. The ruler, pivoting on «, is turned 
successively on C, D, E, Ac., and lines drawn along it. ' The 
base is then measured, and the table set up at B, and ad- 
justed with the ground by laying the ruler along h a, and 
turning the board till the sights cover A. This adjustment 
by the ^ back angle’ is always a necessary preliminary to 
commencing work at a new station. The ruler is then 
pivoted on B and turned on the several points successively ; 
lines are drawn along the edge which w'ill intersect those 
dra\m from A, and determine the positions of the points. 
Any one of these can now be used as a station ?or further 
observations. For example, to fix E, we can set up the 
table at D, and adjust it by either A or B ; laying the 
ruler along d a or d b, as the case may be, and bringing 
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the sights mto alignment irith A or B. The ruler is then 

pivoted on Jj to deternme the position of E. 

„ ^ , Traversing is canied on on the same principle. At start- 
ing, the paper must be adjusted by some Imowi/point The 
direction of the next station is then laid down. On reacMnrr 
^ an adjustment by the back angle is necessary (Plate TI.^ 
/g. 19) before the forward angle is laid down, and the same 
IS the ease at ^ every station. If the traverse is not made in 
connection with a triangulation, but is an independent piece 
of work, we assume the first station on the paper and the 
direction of the second, adjust the table by tMs line, and 

then proceed as above: described. ' 

In interpolating with tlie plane table a difficulty arises 
from want of means of adjusting the paper with the ground 
^hen at an iraknOTm point. If, however, we can place our- 
selves ni line with two known points, and can at the same 
aT/pi “terpolation is easily made. Suppose 

AB (Ilate M., ^*5,. 20) to be two points on the ground, 
represented by a and b on the paper,; placing ourselves in 
line \nth A and B, and laying the ruler along a h, the table is 
turned till the sights cover A and B. The paper is then right 
■with tlio ground, Md we have a line, I a, produced, on which 
we must be standing. Taking a tliird known point, C, the 
edge of the rider is placed against c (its representative on 
the pa^r) and pivoted on it tffl the line from C through 
the sigffits meets the eye. A line is drawn along the 

edge, the intersection of which with b a produced fixes our 
■■position; ■ 

^ If we cannot obtain a directing line in this way, we can 
interpolate by means of three known points as foIIow.s • A 
small piece of transparent paper is pinned do«m any where on 
the board, and a station O (Plate VI., Jig. 21) assumed on it 
at random. The ruler, pivoting on 0, is turned on A B C 
(the three pomts), and lines drawn towards them. The 
t^sjMirefit paper is tten token up, and being laid on the 
sketch so that the middle line passes through b the middle 
^mt, is moved about (always keeping the middle line on b) 
till the otlier two lines pass through a and c. The point O 
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ilien deteriiiiiies our position, and is pricked throngh on to 

tlie . sfcetcli,. 

Tlie plane table is often provided Trith a compass in a 
small drawer fixed underneath the board, which only comes 
out far enough to allow the tip of the needle to be seen 
(Plate YI., Ji(j. 22). There is a mark on the inside of the 
drawer at this end, and when the table is first set up it is 
turned about till the north end of the needle jpoints to this 
mark. If the same is done at all future stations, the paper 
is adjusted with the gi*ound without the necessity of using 
the back angle. In this case we can interx^oiate without 
fflacing ourselves in line with two known points. Adjusting 
the paper by the compass, and selecting two points, A and B 
(Plate YL^fig. 22), the ruler is pivoted successively on the 
corresponding pioints a and 6, till A and B are seen through 
the sights. The intersection fixes our p>osition. 

The method of sketching knovui in the service as ‘ eye 
sketching ^ is merely the use of the plane table in its simplest 
form. The board has no stand, but is laid on the gi‘ound ; 
the ruler has no sights, bixt is simply a straight edge of wood 
with a scale on it. This edge is aligned on any object by 
the sketclier, who steps back a pace or two to look along it. 
In other respects the process of adjusting the paper, tri- 
angulating, Ac., are tlie same as those described above. The 
method is a rough one, but on open ground, with care, a 
fair approach to accuracy can be made, 

SECTION X. 

FEATURES OF GROUND. \ ■ 

The shape of ground depends mainly on the geological 
formation of the country. This question cannot be fully 
discussed here ; but certain typical features may be described, 
which are found everywhere, and by the combination of which,' 
in an endless variety of ways, all hilly ground is formed. 

What is generally understood by a ^ hill ’ is a piece of 
elevated ground, with a top of any shape, regular or irre- 
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gular, from whicli the ground falls in all directions. When 
the MU is small, it is often eaUed a ‘ knoll.’ If the top of a 
hill IS of considerable extent and level, or nearly so it is 
called a ‘plateau ’ or ‘ table land.’ Mliere a ifiU is narro'sv 
m proportion to its length, it may be described as a ‘ rid-re.’ 
The top of this ridge may be level for the greater part oAts 
length, only commencing to faU tmvards the ends, or it may 
slope downwards both ways from a point at or near its 
iMddle ; or, again, it may be broken into a series of alternate 
rises and falls, tMs last being the case of most frequent 
occurrence when the ridge is a long one. These dip.s, or 
depressions, vary in depth, the deeper ones constitutim- tl-s 
pMses through the range. The .shallower depression^ are 
often called ‘saddles’ from their shape. Low lulls with 
gentle .slopes form what is called ‘ undulating ground.’ 

A hill may stand alone ; but more frequently it forms one 
of a group of hills, either rising here and tliere from an 
elev.fted plateau, or connected by ridges, straight or bent 
Simple or branched. ’ 

The Slues of the hiUs and ridges are generally broken 
mto bulges and hoUows, more or less marked, caUed 
salients, and ‘ re-entrants/ respectively. 

From the former spring the ‘spurs,’ wliich form the 
imder featui-es of the hills, and which, in fact, are smaUer 
ridges projecting from the main one, either at right amdes or 
obliquely, and varying in size and shape; short, rounded 
andabnipt, or long and sloping graaluaUy, or stretching out 

with nearly level tops, in winch ease they often end in a 
slight rise or knoll. 

’The re-entrants form the head.s of the valleys, wMeli m,-iv 
be straight, cuived, or branched, uith sides of vamn^ decrees 
of steepness. WTien a valley is deep and narrow* vith side.s 
slopmg abruptly, it is called a ‘ravine.’ Tlirough' the 
b^.itoms of the vaUeys run the watercourses, by wMcIi the 
water, from springs in the Mils, or from ruin falling on them, 
hiids it.s way to the nearest river, or to the sea. 

If we stand at any iwint on the top of a rid'-e facimr 
along It, we see that the rain which faU.s on the ridge will 
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ran partly to onr riglit 'hand,, partly to our leftj 

acc at ling to wLicIi side of the ridge it faUs on. There must 
therefore be a line along the top, on wMch the water parts, 
to run in thfse two opposite directions, or, in other words, a 
line from which the slope .downwards each W'ay commences. 
Tills is called the ^ watershed,’ or ‘water-parting’ line. Every 
ridge or spur of any kind must have its watershed line, not 
necessarily straight, but. of ten very .irregular in direction, 
and often not very clearly d.efined.. . .. 

These lines, together with the w^atercourses," mark .out 
the shape of the ground, and an experienced sketcher, having 
IJiese traced for him, and the heights of some of the principal 
points given, may make a fairly correct sketch of a piece of 
iiilly ground without seeing it. 

There is generally little difficulty in recognismg w’hi,ch of 
thc' above-named features of ground tve may be standi,ng on 
at any ..moment. The following simple rules * may serve to 
, glide, the. beginn.er : 

Observe the rise and fall of the ground in four directions, 
opposite, and at right angles to .each ■other.. 

.If the gTound falls in all four, we- are on a hill. 

If it falls in three, and rises in one, we are on the ivater- 
shed of a. ridge or sjjur. 

If it rises in three, and falls in one, we are in the tvater- 
. course, of .a valley. 

If it falls and rises in alternate directions (say lises to 
front and rear, and falls to right and left), we arl on a saddle. 

Plate YIII. is an example of a sketch of hilly ground, 
illustrating the manner in which several of the above de- 
scribed features are represented, but in order to understand 
it the next section must first bo studied. 

SECTIOK XL 

BEPEESEJ^TATIOH OF HILEY GEOtJF3>. 

■.■•.■■'■.'■ 

In all sketches made for military purposes, it is essential 
that the form of the ground should be represented. The posi- 

Frum Captain Lendy’s JPt'octical Ccnirse of 3liUtary Surveying 
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tions of the hiH tops, the shapes and directions of ridges,, 
spurs,, ,, and watercourses'j the steepness of the slopes, and the 
relative heights of different points, must all he shown. 

, Some conventional means must therefore be devised by 
winch, these particulars may be shown, both with acciiraev, 
and in such a manner as to convey the required information 
.readily to the eye. 

The system of representing ground by ''contours’ answers 
.both these conditions, and has been adopted for inilitaiy 
'.sketches. ■ . 

^ A contour is the intersection of the surface of the ground 
with a horizontal plane ; or. it may be defined more simply, 
an imaginary line running along the surface of the ground' 
and keeping on the same level throughout its whole lengrii. 
The following illustration may help in arriving at a clear 
understanding rff tliese definitions : 

feupps.fse a tract of hilly ground to be irnmersod under 
water, and that the water sinks, by successive equal stages, a 
certain definite number of feet at a time. We can easily 
concehx^ what would happen as this went on. The tops of 
the hills Would first appear as islands, then the ridges con- 
necting them would gradually show themselves. As the 
water still sank, the spurs and the heads of the valleys would 
begin to be marked out, and the fomis of these lower features 
would continue to develop themselves, till at kuigtli the water 
.reached .its, d.estined permanent level. 

Kou' supiJbse that, at the end of each stage of its subsi- 
dence. the water left a mark on the ground ; each line thus 
traced would evidently be continuous, and at the same time 
level throughout its kmgth. Each one would also lio at 
the same \ertical distance above and below its next nei* di- 
bo ui'S. 

^Thvse lines would be .^Irkdly contours, according to the 
ilefinition ; and, ^ by traversing and i>lotting eatdi in tlie ordi- 
nary ue might make a complete coiitoured sketch of 
the ground. 

e are all familiar with the way in whicli the sha|w of 
the coast hue of a country is showffin ordinary geogmphjcal 
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rimps ; Low tlie water line stretelies' out from’ the land ' to 
eiiiliraee eajiti and promontories, and recedes into ilie land 
uu the fti'les of inlets and arms of - the 'sea,, as far as the tide 
reaches. 

Sow the sketch we ha¥e just imagined would be a series 
of coast lines, marked at the several successive levels of the 
water : an*:I, as each line wo'uM give the true shape of the 
land id its own level, it is eiddent that 'the -set - of lines gives 
a true representation of the shape of the whole.' ' ' 

Besitles the general form of .the ground, the contours 
show the degrees of steepmess of the different -slopes. ' 

^ Ber-iiing in mind that the distances shown in a' plan are 
horizontai ones pscc Section III.), suppose two pioints on sloping 
ground, c»ne of whicli is a given number of feet higher in 
lovil tliiiii the ^ other. Evidently, the gentler the slope the 
further apart vdil the points be on the plan, and vice versa ; 
or, to put the case more simply, we have, to walk further on 
an easy slope to ascend a given height 'than we have on a 
steep slope. 

^ Coiisei|iiently, the, steeper the slope the closer together 
will be the contoui’s, and the gentler the slopjes the further 
will they be from one another. 

I’^e may verify this fact for ourselves, by standing on a 
sea beirch, and observing the diflerence between high and 
lov water mam, W here the beach slopes very gradually, 
the sea, on the fad of the tide, recedes to a^considerable 
distance ; but where it shelves steeply, the distance is but 
small, the level of the w\ater being, of course, at any moment 
the same at both j^oints. 

... : It, .has been siippo,sed, in the illustration given above, 
that the contours are at definite and equal vertical intervals 
one above the other, and this condition is essential to the 
true representation of ground by means of them. If we 
knovr what this interval is on any plan, %ve can find the 
actual ^ heigl'it of any point above the Imvest part^ of the 
ground, cii* the relative heights of any tw^o points, by simply 
countitig the contours, provided we understand how to read 
a contoured map sufficiently well to be able to distinguish 

-■i>2 ■ - 
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wlietlier my contour is Iiiglier.or lower tliaii its next^neigli* 
bour on either side :(sec Section XT;) ■ 

For tlie sake of uniformity ' in military sketclies, it lias 
been considered necessary that a certain vertical interval 
between contours should be fixed upon and adhered to. . 
Two considerations infiuence' the choice of this. 

; .If it is' made too great, the contours will not show "the 
smaller features of the ground. 

For instance, if it is 50 feet, there are no means of 
showing a hill 40 feet liigh ; while if it is 20 feet, the same 
will be shown by tivo;- contours, one round the top and one 
round the mid^e. Hence, the smaller the intejwal, tir 
more faithfully is the ground represented. 

But, on the other hand, the smaller the interval, the more 
numerous will be the contour lines ; and this, if carried to 
excess, greatly increases the labour of making a sketch, 
besides tending to obscure the other details. Either extreme, 
therefore, should be avoided. 

The rule laid down is, that for sketches at 0 inches to the 
mile, the vertical interval betiveen contours is to be 20 feet. 
It is considered that this enables the ground to be shown 
with sufficient minuteness for military purposes. When the 
scale is 12 inches to the mile, the greater space occupied, on 
the paper allows room for more contour lines wdthout crowd- 
ing, and the interval is fixed at 10 feet. On the other hand, 
at 3 inches the mile, where the space is smaller, 40 feet is 
the regulated vertical interval, which is thus made inversely 
proportional to the scale of the map.* It follows from this, 
that, for the same slope, the contours wuli always be the 
same distance apart, w^hatever he the scale of the map. For 
instance, on a map at 12 inches to a mile there will be twice 
as many contours m on a map of the same ground at 0 inches 
to a mile, as every 10 feet of vertical rise will be indicated by 
a contour instead of every 20. But on the 12 inch map the 
contours denoting each 20 feet of rise w'ouM be twice as far 
apart as on the G inch map, so that by inserting midway 

* It s.s laid dow''n,how’ever, that this rule is not to preclude the use of 
my other vertical interval wliea da'umstances may render it desirable. 
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heiween every tmx> tlie eontonrs indicating tlie 10 feet risey 
we sluili Iiave tlieiii tlie same 'distance apart on both maps. 
r«:r siiiiOar reasons, at ,3 inclies to-, a mile, the contours 
denoting 40 feet of rise will be at the same distance from one 
another as those denoting 20 feet at 6 inches to a mile, every 
distance on the 6 inch maxi being reduced by one-half, and 
every alternate contour suppressed. 'A great advantage 
gained by thi.s is that the eye becomes accustomed to, the 
distances apart of the eoiitours for ' different slopes so as to 
rcci>giiise them readily. 

If a sketch has to be made on any other scale than- 3, 6, 
jfT 12 indies to the mile, the same relation can be mantaiiied, 
the proper vertical interval being found by inverse propor- 
tion ; thus, for 2 inches to a mile — 

2:6::20:60; 

therefore, CiO feet is the vertical .interval to be used. 

. ,It has been said that a contoured sketch of ground may 
be made by traversing the several contours, and, in fact, this 
is what i.3 done, when great accuracy is required .for any 
engineering jnirposes. A series of points, at the regulated 
vertical intervals, one l^elow the other, is found by means of 
..levelling instruments. Taking each of these as a starting 
point, a continuous series of points, on the same level with 
it, is found (also by levelling), and marked out by packets. 
Finally, the whole set of contours is traversed and plotted. 

This, however, is a very laborious process, and, from the 
time it takes, is unsuitable for military sketches. For these 
another method is used, which is far more expeditious, and 
sufficiently accurate for the purpose. The princix^les on 
which it is founded, and the way of carrying it out, have to 
'be -explained. 

Slopes of groimd, or gradients as they are called, may be 
denoted, either by the number of degrees in the angle which 
the slope makes with a horizontal line, or by the proportion 
between the height and base of the slope, put in the form of 
a fraction, of which the height is the numerator, and the base 
the denominator. 
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Thus, wc may speak of a ‘slope of 30^/ or a ' slope of J,’ 
both meaning practically the same thing. The fraction J 
implies that, for every 2 feet of horizontal distance, there is 
a rise of 1 foot of vertical height. 

This maimer of expressing slopes falls in with the ordi- 
nary way of speaking. ‘ A rise of 1 in 50/ ‘ A fall of 1 in 
■ .220/ .and .so on, are common expressions, conveying their 
own meaning to the mind. 

By using this form, we can find, by simple aritlmietic, the 
length of base of any portion of a slope, if we know the ver- 
tical height, find the gradient. 

Thus, suppose two points on a slope of jb, one of theijr^ 
being 20 feet higher than the other ; then, as there is a rise 
of 1 foot of heiglit for eveiy 15 feet hctrizontal, there will bo 
a .rise of 20' feet, for 20 x.' 15 - 300 feet horizmtal, which 'will 
be the length of base of the sujiposed slope, .f.e. the distance 
of the two points from one another on a plan. 

When the slope is given in degrees, we can arrive at the 
same result by trigonometry, or we may do so by geometrical 
construction as follows : 

Draw two lines parallel to one another, at 20 feet apart, 
by any convenient scale (Plate YII., 23). From any 
point A in the lower line, plot the given angle, say 4®, wMch 
is nearly the same slope as jb, and draw tlie line far enough 
to cut the upper line. From B, the x-Joint of intersection, let 
fall a X}ei'pent^cular B C on. -the lower line. Then, by mea-. 
suring the length of A 0 (by the same scale as was used to 
measure the 20 feet distance between the lines), the length 
of base of the supposed slope is found. ■ .. . . . 

If this is correctly clone, the result will agree very nearly 
with that obtained above by arithmetic. It ivill not agree 
exactly, for 4® is not exactly, though very nearly, the same 
slope as jb. As a matter of fact, the leiigtli of A C is 286, 
instead of 300 feet, and trigonometry will give the same 
result. 

It appears, then, that for a height of 20 feet and a slope 
of 4'^, the horizontal distance, or base, will alw’-ays be the 
same. And, shiiilarly, for a height of 20 feet, any other 
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.ie^’ree cf sl€»pe will liave its own fixed definite length of 
base. 

These distances are called, the ‘horizontal equiv,ale,iits ' of 
the seTcral slopes for the given height , Le. 20 feet. 

,,A table of Iiorizorital equivalents for every degree of slope, 
.an,fl for any given height /may be made by the above construc- 
tion. 

An example is gh’eii in Plate TII.,^%. 24, in which, the 
equivalents of 5^, 10^, 15®, 25® (viz. 'AB, ACy A,!), ,A E 
respectively), for a height of 20 feet, are found. The figure 
is drawn on a large scale (80 feet to an inch), for the sake , .of 
«?derirnes3. It does not matter what scale we use for this 
purpose, provided tliat, in measuring the number of feet or 
yxircls ,in each horizontal equivalent, we use , the same scale 
as that fr<,>m wliicli we have taken the height of 20 feet — that 
is, tile distance between the parallel lines ; but of course, in 
marking off any of these equivalents on our sketch, we must 
take the number of yards from the scale of the sketch, 6 
inches to the mile, or whatever it may be. 

This method of finding horizontal equivalents is better 
suited purposes of illustration than for practical use. It 
requires very accurate drawing, and in tlie case of the gentler 
slopes the intersections with the upper line are so acute that 
it is difficult to determine them exactly. We can find the 
horizontal equivalent of any slope for any height readily and 
.accurately by simple arithmetic. 

The horizontal equivalent of 1° for 1 foot of height is 10 *1 
3"ards ; for 2 feet of height it will of course be twice 19*1, for 
3 feet three times, and so on, and therefore for 20 feet it 
will be 19 T X 20 = 382 yards. But a slope of 2® is twice as 
steep as a slope of 1®, ?.c. we shall mount any given height in 
half the distance, therefore the horizontal equivalent of 2® 
for 20 feet is = 101 yards ; similarly for 3® it is — = 127 
yards. Hence the simple rule, 

HE in yards = 

slope m degrees 

This rule gives results quite exact enough for all practical 
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purposes. For the smaller angles tlie error is inappreciable ; 
at 25^ it is under one yard, at 35® about a j'ard and a half, 

, after which it .increases more- rapklly. . ■ 

Tins table of horizontal equivalents tells iis^ how far we 
have to march on any of the named slopes, in order to reach 
a point 20 feet higher, or lower, than where we started from ; 
or, rather, it gives us the distance between the two jHidiits, 
as it will appear on our sketch, i.e. the true liorizontal ^dis- 
, , tance, and not., the length of the line wliich ■we actuallT pace 
along the sloping surface of the ground. It has Ijeen ex- 
plained, however (Section III), that on the gentler slopes, up 
to 5® or 6", the difference between the tw(» is so very smallr 
being, under 1 yard, in 100, that -we need not take it into 
account in contouring a military sketch. On steeper shapes, 
whe.re the. differences- are greater, the same checks may be 
applied,, from time to time, as we should use in sketching the 
details of the ground, and wdiieh have been already fully 
described. 

It must be borne in mind that the metliod of contouring 
now, being described is only approximate, and does not . pre- 
tend .to be quite exact. . In. fact, the iiistrimients used, in - 
military sketching, for measuring slopes, do not admit of 
their being ascertained to fractions of a degree, so that perfect 
, accuracy is not to- -be .expected. 

It follows, as a practical result of wdiat has been stated 
above, that, we have means of measuring the slope of the 
ground along any selected line, we cam by pacing along that 
line, mark off a set of points on it, each 20 feet above or 
below the last, according as we are going up or down hill ; 
and this is the principle on which the contouring of militaiy 
sketches is executed, 

A set of such lines is taken, each starting from the same 
level, and cm each a series of points is marked off in the 
manner described. When a sufficient number of these has 
been obtained, the contours are traced by joining the cor- 
responding points of the several series ; tliat is, those which 
are on the same level with one anotlier. 

An instminent for nieiisuring the angles of slopes is eaiktl 
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a ‘ Clinometer.^ Tliere are several different forms ; but a ; 
Terr .'riinple one, sufficient foi', purposes of military sketeliiiig, 
can I)e iiiadefwitlioiit adding to tlie number of instruments to 
be carried), lij a tliread, witli a weight , at the end of it, 
attache*! to the protractor. ■ The thread is passed through 
the Iiule close to the centre mark, , and. secured by a loop. If 
the prorract«>r is held perfectly level, with the inner edge 
uppermost, the thread, when stretched by the weight, will 
cover the line from the centre to the 90° mark ; but if the 
pn.'tractor is inclined upwards or downwards, the thread will 
make an angle vith this line, which can be read on the edge, 

■ ' % ei'iuiitiiig the iiiiuiber of degrees backwards or fomvards, 
as the case rnny be, from 00° to where the thread hangs 
■ (Plate 25). 

This angle is the same as the angle which the edge of the 
prcnractor makes with the horizontal line ; that is to say, it 
gives the degree of slope at which it is held, and therefore, 
if it is held so that its edge is parallel with the surface of the 
ground, the angle shows the number of degrees in the slope. 

To use this clinometer, the sketcher holds it in the right 
hand, near the eye, and looks along the upper edge at an 
object the height of his eye above the ground (Plate YII., 
fig. 25), thus keejdiig the edge parallel to the surface of the 
gxoimd. The finger and thumb of the left hand are kept 
read}' to press the thread against the lower edge when the 
weight is steady. The protractor should be held upright, so 
that the thread may slide easily against the surface. If it is 
allowed to swing away from it, the thumb, in closing on it, 
will probably move it to one side or other of its true posi- 
tion.: ■■■ 

The angle is then read. If the thread is at 90°, the 
ground is level ; but if to one side or the other, there is a 
slope, up or down, as the ease may be, ec^ual to the number 
of degrees counted from 90°. 

This instrument can therefore be used as a level, as well 
as a clinometer, and its use is easy with a little |>raciice. 
The chief drawback is, that in high wind it is difficult to get 
the weight steady. For this reason, a leaden bullet, being 
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heavier, is better than the small brass iveiglit issued -nith the 
protractor, and the string should not be too lontf. If the 

it is 

Abney's reflecting level is sometimes used for measai-inn’ 
slopes. It consists of a small telescope tube, about 4i inches 
long, near one end of which is fixed, in a vertical r^sition, 
a graduated semicircle of brass with teeth cut in the edt'e 
and to which a smaU spirit level is attached, along, and 
paraUel to, the diameter. The semicircle can be tinned 
about on Its centre by a screw with teeth fitting those of the 
ec^e, and the graduated part works along a small brass arff 
with an index pomt in the middle. In the upper pan of the 
telescope tulle is a mhwor, so ananged that, if wo look 

horizontal, we see the l.ulible 

To use the instrument for measuring slopes of gi onnd, we 
set t e 0 ot the seimoircle at the index, andlook through 

If tbfw f, f I»«ght of the eye above the ground. 

If the bubble is visible, the object is on our level ; but if not. 

It is ab<»ve or below us, and we must turn the screw slowlv 
lU we see the bubble, men we do so, the number of tlm 
degree opposite the mdex gives the angle of the slope. 

^me little experience in sketching, the eye heconies familiar 
nith the slopes, and the clinometer need be but little u.sed. 

occurtTL r however, tliat the eye which is 

imt J J’ ■ V*r “Valso bo remarked tliat it is 

W ! i*" eye. riie difl'erenco.s lietween 

tli€ sloi>es, timn those between the steeper ones. 

difficulty in finding an object 
the hwglit of the eye, to align the clinometer on. In en- 
closed country, something will generally offer itself. The 

S’taken or tree, may 

token. It does not matter how near, or how far off the 

taohf ufTb"*? the slope of the ground is nnifonn 
.hrou^hout the distance. In an open conntiy various ex- 
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pcdieiits may be used. If turo' men are working, togetber, 
one- may marcli on to give a point to tlie other. Or a 
common walking stick may be set up, and a short, distance, 
jmced up or Sown the slope, and then the angle taken kneel-' 
ing, so as to bring the eye to the same height from the 
ground as the top of the stick. Or the sketclier may lie 
down and take his sight along the top- of the gras»s,' .heather, 
:0.r other growth.. When, in going dowm .Mil,. 'a, gentler slope 
is succeeded by a steeper one (Plate YII. , fig. 26), the sketclier 
may step back till the prolongation of the steeper slope 
meets the eye, and then align the clinometer along the sur- 
iace of the ground. 

It ma:/ be useful to remark that, the further off is the 
object looked at, the smaller will be the error caused by its 
not being exactly the height of the eye. 

The protractor has a scale of horizontal equivalents on 
the back, by means of which their lengths can be marked off 
at once on the paper, instead of measuring them from the 
scale of yards. The length of each in yards is also given. 

The way of using tliis scale is as follows : The sketcher, 
having chosen his line of march down hill, and laid it down 
on his paper, measures the angle of slope, ascertains from 
the protractor the number of yards in the horizontal equi- 
valent, and starts to pace down the hill. He may either 
halt each time he completes the number of yards, and make 
a dot on his paper, or he may pace at once the whole distance 
to where the slope changes, mark his position on the paper, 
and put in at once, from the scale, as many equivalents as 
will go into the distance, commencing from the starting 
point, and marking each by a dot. Each dot will denote a 
fall of 20 feet. 

Where the angle of slope changes, he must take a fresh 
observation with tlie clinometer, and proceed as before. 

He may, if he pleases, number the dots 1, 2, 3, &c., com- 
mencing from the top, with small figures lightly pencilled, so 
as to make sure of joining the corresponding dots on the 
different lines correctly when he traces the contours. 

It may happen that the distance to the change of slope is 
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mainder, of eourso , ° This re- 


n^ainder, of c7u ™ This 7 

of feet, after the hst 90 focT f ^ 
number is easdy found bv ’If corniSetod, -R-hich 

- iB the remainder 

Thus, if the remainder eqilals hah 7 
descent ’iriU have been 10 feAt 7 the 

^ill have beenJfoe? the descent 

marking off the first coni on The “ 

of course be at thp full i slope, irvlueli must 

confc.„f “if;: “o Sl^Sf/ “ '»■* "» 

next slope must be paced beforeTlT ^ f ecimrulent of th* 
It IS only 4 feet, foir^fifths of the p ■’If* f ^ 

and then the dot made, a^^’^^aient must be paced, 

starting to be^3=,aM if ^feoff' the slope at 

equivalent of 3“ fa U 7' T^^Ts. The 

that distance. IherS 4ot is made at 

wwoh 

The slope now ehano-pti +n no i 

yards. Tiie equivalent of 6“ fa ff 

second 20 feet has been don^ t' hut as half of the 

do, therefore only half of the Remains to 

for the second dot. The third anff’ ’f ' 
intervals of C3 yi £t Z 

from the change of s]o7 On ihllTI ^ respectively 

the next change of slope occurs there iT where 

yards, which equals oLthiTl /f f ® mmamder of 21 
descent of one^third of 20 feet has t7 ^hat a 

contour. The slope “mde since the last 

»» 47 yards. As there are TX f ’ f equivalent of which 
down to complete this stioe +d to go 

from the Tarl 

yard^^afffongasthesiof Sfa.“® ®f 47 

examples o“f “hfa tZd^or hi^^ tef 

number of yards in each at “4 
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For instancej let liiiii place tlie dots for tlie contotirs 
on tiie following slopes, viz, 2"^ for 47^ yards, 4° for 238 
yards, 7® for 175 yards, and 10° for 142 yards. 

He may Isasily set liimself any number of examples of 
tris kind, till lie understands the principle thoroughly. 

C-niitruirs are drawn in chain dotted lines, as shown in 
Plate Tin., and generally in blue or red to catch the eye. 
They are not drawn across roads or rivers, nor through houses, 
grac’d pits, 5:c., but are dropped at one side, and continued 
again fr»:mi the other. They are often numbered, as in the 
figure, 'i/j'sliow- their heights, in feet, above the level of the 
#ea,'^ or. cjf the low^est point on the sketch. 

It may be of use to caution the beginner against one or 
two mistakes, wdiich are sometimes made, in forgetfulness of 
the true nature of contours. 

A contour cannot be lost. It must either close on itself, 
as it does in going round an isolated hill, or continue un- 
broken till it reaches the limit of the sketch. 

Nor can two contours run into one. To make them do 
so is to assert that two lines, one of which is ahvays 20 feet 
above the other, are, at a certain point, on the same level, or 
that 02 ie of them is vertically over the other. This last fact, 
however, does really occur, in the exceptional case of an 
absolutely perpendicular precipice. This has no horizontal 
base: therefore, strictly speaking,* the top and bottom, and, 
conserpieiitly, all the intermediate contours, would run into 
a single line. But when the cliff changes agam to hiU side, 
the lost contours will reappear in their proper places. 

It is not safe to trace a contour joining tivo points, 
though ascertained to be on the same level, unless the inter- 
vening ground can be seen. We cannot tell how the contour 
may wdnd, in passing from one point to the other, nor, in 
fact, w'hether they ought to be joined at all. 

For instance, the points a a in Plate Till, are on the 
same level ; yet it would be an error to join them, ^for there 
is low'er ground between, and a contour cannot depart, even 
for the shortest distance, from its own proper level. 

^ To represent tlie cliff on paper a certain width mnst be taken. 
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"Wlieii, as is general! j tlie case, tbe top of a iiill is higher 
til an tlie Ligliest contour, it ' should be numbered TOtli its 
total lieiglit, in feet, ' above, tlie lowest point of tbe sketch. 


SECTIO,K xn.' 

. PEAcncAi* coNroiTErsfo. 

The object of the last two sections has been to prepare 
the learner for the operation of systematically contouring a 
piece of ground. ■ 

But' before he ■■can satisfactorily carry cait the details c4 
this Work, it is essential 'that he should have grasped the 
idm of the way in which ground is represented by 
contours; that is to say, he should understand how they 
wind round a spur or. valley, in what directions they bend to 
mark a salient, or a re-entrant, how they are situated on a 
saddle, tkc. . ■ ■ 

To,, master this is |)erh.aps the most difficult part of 
military sketching to a .beginne.r, especially wdthoiit the aid 
of an instructor. ■Some tiling .may be done towards, it by ■ 
compaiing contoured sketches and models of the same 
ground. .Still, mure may ■ be learnt by going over a piece ' of 
ground, with a contoured sketch of the same in hand, com- 
paring the natural features with their representations on the 
paper, and endeavouring to tmee the course of any particular 
contour. As*a further step, the learner may sketch for him- 
self tlie details of any piece of hilly ground, the features of 
which are well defined, and, taking it to the ground with 
him, try to follow the contours by the eye. In doing this, 
tile tj[uest-ioii he has continually to ask liimself is this : ^ In, 
what direction must I walk to keep on my present level ? ^ 
The ani^rver to this is the solution of the problem. When he 
can in this wny rim a single contour through his sketch, he 
may, bybltecrving the slopes up and clown, trace the contours 
next above and below it, and thus, by degrees, estiddish in 
his mind a ccaiceptloii of the relation betw’een real ground 
and the contours representing it. 
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Bill in" the process of triangulating and putting in the- 
details of a piece of ground, some Imoirledge of tiie nature of 
its features vill liare been gained ; suflScient, in the ease of a 
sketelier wlioiviiows Iiis business, to enable a decision to be 
come to, as to the best and most expeditious way of executing 
the contoiuiiig. 

: Ground is so infinitely varied. in its combinations, that it- 
is scarcely possilfie to do more than give a few general rales 
for guidance. The details of the execution of each individual 
case must, be left to the judgment of the sketcher. 

As a general rule, the contouring of a piece of ground is 
comiiieneed by slietcliing in the ‘ crest line,’ or liighest con- 
- tour, which serves as a starting point for running the several 
lm.e3 down as described in the last section. 

, Tills is clone by traversing, using the clinometer as a 
level. . 

Tlicre are certain advantages in commencing with the 
crest line. Besides its being, shorter to traverse than the 
lower contours, the ground is usually more open and free 
from enclosures and other liindrances to traversing at the 
top than at the bottom of a hill. . Besides this, a better 
general view or the shape of the ground is obtained, which is 
useful to the sketcher as enabling him the better to decide 
. on his plan of subsequent operations. 

Oil some kinds of ground, the tops of the hills are level 
plateaux, with well marked crest lines, from wiiich the 
ground l>egins distinctly to fall. More frequen%, however, 
there is no well defined crest line, and the sketcher must 
decide on the level at wiiich he iviil trace his highest con- 
tour. This must, of course, not be more than 20 feet'*' below 
the summit, or another contour w'ouki have to be drawn 
above .it. ■ 

The chief points to be considered, in deciding on the crest 
line, are, lliat it should give a good general indication of the 
shavfB'of tlie top of the hill, and that there should bfi^ points 
on it wiiich can be found again (such as gates, conspicuous- 

r ® the sketch to be at G inches to the mile, with ^ 

20 feet vertical intervals. 
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trees or bushes, rocks, &c.), so that the sketclier may, with- 

out difficulty, establish himself on the proper level, on his 
return to the top, after each journey down the MIL 

Having fixed on Ms line, he finds, by itiefiiis of the 
clinometer,* some point, at a convenient distance fruiii Miii, 
on liis own level, and traverses up to it, .putting iiidlie bends , 

■ of the crest' line as he goes. .When these, are, siiiall and 
unimportant, they may be put in, by the eye, .reiiieiiiljeriiig. 
that when the line of pacing passes over a slight^ rise, die 
crest line curves outward, i.e. away from the summit, wliile, 
in the case of a - dip, it curves towards the ,suniiiiit. But 
when the bends of the crest line are considerable, so as to 
alect to any extent the shape of the lower ground, (ifisets 
must be paced, and the levels checked by the clinonieter- 
It is important, to get- the heads of the salients mid re-eiitrants 
correctly pktced, fc»r they mark out tlio sliaj>e of the groiiiid, 
,and form the starting points of the several lines whicli are 
run down the hill. 

The remainder of the crest line is traced in the same way, 
by levelling and traversing, till it either closes on the starting 
point, or reaches the limit of the ground which it is intended 
to sketch. 

Having completed the crest line, the sketcher commences 
to work down the slopes, along such lines as he considers 
necessary, in order to obtain, in the manner already ex- 
plained, the several series of points (at 20 feet vertical 
intervals), ifMch are ref|uired to enable, lii,m, to trace the 
successive contours below the crest line. 

These lines need not necessarily be numerous. As a rule 
a few, judiciously chosen, will suffice ; they should, whenever 
'it' is" practicable, cut .-each contour at right, angles, t as the,.,, 

♦ Tor short distenees, levels may be judged pretty accurately by the 
eye, with practice ; but at long distances the eye is deceived. ^ A long 
stretch intervening ground generally mabes the distant point look 
higher than it really is, 

f Where the contom*s are straight, and parallel to one another, as 
along a straight hill side, it is easy to conceive a line drawn at right 
angles to them. But where they are curved, this may require explana- 
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sliap€i of tlie groiHic! is more correctly indicated by joining 
tlie points tliiis obtained, tlian if tlxe contours are cut , ob- 
lif|uelT, Lines ■ traced in tliis way, ’ cutting every contour 
tJiey meet at liglit' angles, are called 'ortbogonals.’ 

, It may, in some cases, be necessary to run an orthogonal 
down the side of a liill or spur ; but the principal lines to be 
followed are the watershed and watercourse lines, as it is on 
them that the contours turn to, change their directions. , 

The watercourse liii,es are distinctly marked on the ground, 
and it is easy to follow them. The watershed lines are .not 
HO easy, and it may often require a practised eye to .recognise 
%em. A rough rule may be' given for following the water- 
shed Hue down any spur or bulge of ground, viz. always to 
aim at wdiere the ground aj>pears to come to a point, le. in 
the direction in which the lower ground apj)ears furthest from 
us. By continually doing this, w^e shall always be passing 
through the points on which the contours turn, which is what 
we want to do.. 

It may help the learner to understand this, if he studies 
a plaster model of ground, and endeavours to trace the water- 
slied lines. He will find that these, as well as the water- 
courses, cut eacli successive contour at right angles at the 
extremity of its bend. 

These watershed lines are not always straight. Yery 
often they are cuivecl, and sometimes are very irregular in their 
course. To traverse them systematically woulcl^take a long 
time ; but in a sketch of wdiich the details are already drawn, 
the sketcher wdil often find himself marching in the direction 
of some known point, or nearly in such direction, so that 
great part of the <.a*tIiogonals may generally be traced by the 
eye, without niuch use of the compass. Provided the posi- 
tion is occasionally checked by an interpolation, an error of a 
few yards to^ the right or left, in tracing the intermediate 
parts, will affect the shape of the ground but little, if at all. 

tioB. A straight is said to cut a curve at right angles in anj point 
when It IS at right angles to a straight line drawn touching the curve 
at that point. 

B. , ■■■■ 



To pace the whole slope., from the highest to the lowest 
level on eveiy line, 'wotild be very laliorious. In many cases 
it is not necessary to- do so. TOien we see tJiat a slope is 
uniform dom to any -point, vliose position is marked on onr 
paper, we, can find, by 'the scale, the number of erimvalents 
that will go into the distance, and mark them off, without 
j>acing it. For instance, when, at the foot of the slope, there 
is a creek, lake, or marsh, the edges of wiiicli are correctly 
marked on the sketch, we may stop our pacing dowTi, as soon 
as we reach a point .from ^rMch the slope continues to the 
bottom without: .change. By taking the angle of this slope, 
and marking down .the equivalents from the scale, as many 
-as will fit into 'the distance, we get the proper number of 
contours, and consequently know the heiglit of the hill. 

We can. do the -same though the slope be 'not imiforiii, 
provided we can see. the ground tlie whole w&j to the bottom. 
This will be the case. when the ground is concave in section," 
Le. when the upper |mrt of the slope is steeper than the 
lot?er (Plate Til., 27). In this case, we measure the 
average slope (A to G), and .if w'e .know the distance to the 
bottom, w-e know how many contours there must be, and can 
insert the right number. We must, however, take care to 
place the upper contours closer together than the low'er ones, 
•so as to show that -there ' is a change of slope. T'e can 
generally do this correctly enough by Judgment, but, if we 
■wish to be -more accurate, we can measure the angle of the 
up}-»er slope (i to B), so as to find exactly how close together 
the contours nearest to us should be placed, and then distri- 
bute the remaining contours tlirough the rest of the distance. 

Again, though, in some cases, we may have to run ortlio- 
gonals up or down the watercourse of a valley, in order to 
ascertain its fall, w^e can often save the labour of doing so. 
For instance, wiien we wv>rk down clifiereiit re-entrants, all 
Itvading into a principal w^atercourse, we find the level of the 
latter at each point where we strike it, and, by observing the 
slo|>e of its bed up and down each time, we can generally put 
in the intermediate contours, without pacing up or down it ; 
w^hich, in fact, would often be difficult to do. 


50 MBTHODS OF .'SATIHG ' XABOUH. 


' .LETELLINO- A0EOSS A VALLEY. 

the same principle, when, we haTe a spur between twO' 
watercourses, it will generally be sufficient to riieasure the 
felipes of the latter from their heads, and, judging liow^ .far 
those slopel continue without change, .to dot' in, the contours 
accordingly, and then to run an orthogonal down the spur to 
where the intercourses meet. We can then measure their 
slopes upwards, a* far as we can see ; and., as, we .know,, from 
Iiaring worked down the spur, tlie total number of contours 
fiom top to bottom, ’ive can generally put in the intermediate 
ones, along the streams, %rith sufficient correctness. If the 
spur is a very long one, we may, if w^e please, at any point of 
^ it (marking our position so as to be able to hndit. again), run 
un c»rtliogonaI doiii the side into the bed of either water- ' 
course, or both, whicii will give us the level of. ea.cli wdiere 
we strike it. By doing this, we are .also able to obseiwe 
whether the >jdes of the si>ur have any salients or re-entrants 
which we ouglit to notice. 

It often hajjpens that a re-entrant, wdiich is strongly 
marked at the crest line, becomes less and less so as we go 
down it, till at last its contours blend into those of the lower 
slopes of the hill. It is unnecessary to follow it beyond this 

point,. 

In sketching a valley with hills on each side, it is useful, 
w'hile working down one side into the valley, to take oppor- 
tunities of levelling across, with the cHnometer, to known 
points on tlie opposite side. This estahlishes a correspondence 
of levels between the twn, tvhich, if not more accurate, 
ser% es, at tdl et ents, as a check on those obtained by work- 
ing down one side and up the other. If the hedgerows and 
snnilar landmarks are down on our sketch, wn may some- 
times be able to trace a whcde contour, by observing what 
points in the hedges, &c. are on our level, both on the sides 
and towards the head of the valley. We can then take their 
bearings with the compass, and join the points at which those 
bearings cut the several liedges respectively. • 

We may find, approximately, the angle of a slope at a 
distance from us, if we can see its edge well marked against 
the sky, or any other good background, by holding up the 
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clinometer across us, so that its upper edge coincides with, 
tile surface of the slope, and reading the angle. 

It is not necessary inTariahly to begin the contourin-'^ of 
a. piece of ground from the highest part. The crest line 
must, of course, be sketched ; but, instead of beginning with 
it, w'e may first work up to it, by running an orthogonal up 
from some lower level, either the lowest on our ground or 
some intermediate one. ^ ^ 


For instance, we may start from some point near the end 
of a spur, contour the lower part of it first, and then work 
up its watershed to the crest. 

Or if a large valley forms one of the principal features on , 
our ground, ve may start from the bottom, and work up it * 
till we reach the crest, taking the slopes of the sides as we 
go, and marking in the various salients, re-entrants, and 
minor watercourses. On reaching the crest line, we can 
proceed, in the maimer already described, to finish the 
ground. 

This would be the course to adopt if the contours had to 
be placed at fixed vertical intervals counted upwards from 
any given zero level. In such case there is no choice as to 
the position of the top contour, as its height in feet above 
the zero level must be an exact multiple of the vertical 
interval, and we must find the right position for it before 
commencing to trace it. 

men the sea is the given zero, level, we may possibly 
find on our ground bench marks * which we can make use of. 

It we have one of these at or near the top of the hill, we can 
at once place tlie highest contour. If, instead of the top 
there is one at or about half way up, we may either, by 
means of it, run an intermediate contour round the liiO and 
work upwards and downwards from it, or run a section line 
from the bench mark to the top, and proceed as already de- 
"SC'riocci# 

In fact, there are many different ways of contouring a 
piece of ground, and a sketcher must judge for himwlf 

• A bench mark is a puint whose height above the m has been 

aiijl |:«naaiie]fitlj marked, 





iv'McIi to adopt. 'To guide liim 'in this., Ixe should endeavour 
to gain all tlie .knowledge lie' can' of Ms grottnd wdiile,’exe- 
-cuting tJie i^*elmimary parts of Ms sketch. ■ 
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EXECUTION AHJD FINISHUSTG OP THE SKETCH. 


Besides compass and protractor, the requisites for sketch- 
ing in the field are as follows, viz, sketching case, pencils, 
♦india-riihber, penknife, and note book. 

The foundation of the sketching case must be a smooth 
stiii‘ surface, such as millboard, to stretch the paper on, with 
some means of fastening it down, either elastic bands, or, 
better still, a metal rim, about Iialf an inch wdde, going all 
round tlie edge, so as to clip the sides of the paper down, 
o|>eriiiig and closing on the millboard by a leather hinge on 
one side, and kept tight by a strap and buckle- on the other. 
This is tlie principle of the sketching case used at the Boyal 
Military College, It has the advantage of allowing the 
spare edges of tlie paper to be folded under, which is useful 
where a large sketch has to be made. There is also a water- 
proof flap to protect the sketch from rain, dirt, &c., and a 
strap to hang the case over the shoulders. 

The pencils required are a hard (HHH) an,d a softer one 
(HB), and blue and red chalk ];>enciis, the former to put in 
water, and the latter masonry buildings, bridges, &c. 

For all the plotting of the sketch, the hard pencil is 
used, with a very fine point, and all the 'work is done lightly, 
-SO as to be easily rubbed out where corrections are necessary. 
AH superfiuous lines and clots should be taken out at once. 
^\hen all the w’^ork on the ground is done, and the sketcher 
•satisfied of its correctness, the soft dark pencil comes into 
use, all the lines being gone over with it, so as to bring them 
‘Out clear and distinct. In doing tMs, the original work may 
.be rubbed out, bit by bit, so as to be only just visible, 
‘before tracing it over with the dark pencil, so that all errors 
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SHABIHG. 


and confused parts may disappear, and only the correct work 

The sketch is then fit to be handed in on the ground, if 
req_uired ; but in all eases, whether given in in pencil, or 
subsequently inked in, the scale, "" and north point, must be 
drawn (as shown in Plate I., 2 and (>), in some con- 

venient part of the paper, the vertical interval between con- 
tours noted, and the sketch signed, dated, and headed with 
the name of the locality. 

Also the names of all places on the sketch, and of those 
to, and from, wliich the roa.ds lead, must be clearly written 
or printed. 

If the sketch is to be inked in, indian ink is used. 
I'^here any c<dour is to be laid on, as on roads, woods, Ac., 
all pencilling under the colour should be entirely rubbed out 
first, as it will not come out afterwards. If edges of roads 
or rivers, or boundaries of woods, are inked before the 
cfdour is laid on, they should he done in very fine lines, lest 
the ink should run. They can be tliickened, if required, 
wlien the paint is dry. 

In laying on a fiat shade, enough paint for the whole 
should be mixed at once, as it is difficult to get the same 
siujrde again. The colour should be laid on quickly, and 
tile edge not allowed to get dry till the whole is done. 

When the triangulation has to be shown in a sketch, it is 
generally don^ in red, the base line being drawn slightly 
lliicker than the others. 

It is well to bear in mind always, that, next to accuracy,, 
clearness is the most valuable quality in a military sketch. 


SECTIOISr XIY. 

SHADINO. 

_ The features of ground may be represented by shading 
mth pen, pencil, or brush, either instead of, or in addition to„ 
* ^®^’''''®“i‘y'lr«TObytictingofftlielengthgofth8diTOions. 

from the edge ef the protractor 
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the contours. The foraier is not an accurate method, and 
the shuling is more frequently used to complete the sketch 
after the contours have been drawn, than as a substitute for 
them. Ill «t]ier case the principle is the same, \dz. to briiK»- 
out the steep slopes by strong dark shading, to shade the 
gentler slopes more lightly, and to leave the level ground 
wliite.' 

The object of shading is to bring prominently before the 
eye the relative steepness of slopes, and to show changes of 
pound which escape the contoui-s. To gain the latter object, 
it is necessary (unless the shading is done on the ground) 
^to note these small variations by lightly pencilled contours at 
•half or quarter intervals, or in some- similar way. ' ■ 

Various systems of shading have been in use at different 
times in the service, but only two need be noticed here, visi. 
the ‘homontal system/ and shading with black lead and 
stump. The former of these has by recent orders been almost 
entirely superseded by the latter, but, as it may still be used 
by officers trho have an aptitude for it, it is desirable that 
its principles should be understood, so far at least as to make 

a sketch shaded, on this system inteliigibie. •'■■ ■ 

Horizontal shading is executed by drawing small strokes 
(called hacliures), between the contours, conforming to their 
bench and approximately parallel to them. In order that 
slopes of the same steepness may always be shaded uniformly, 
a ‘scale of shade’ has been established, regulating the 
thickness and distance apart of the hachures indicating par- 
ticular slopes,* the darker shades being produced both by 
thickening each stroke, and by drawing the strokes closer 
together. This scale does not vaiy with the scale of the map, 
Its principle being that for each slope there shall be a certain 
number of strokes per inch, and each stroke of a given 
thickness. 

These hachures in some respects resemble intermediate 

The sl{>j>es provided for in the scale are 2°, 50, 10^ I50 

250, 35°. Intermediate slopes, as weU as those under 2 ° and over 33 ° are 
left to the judgment of the draftsman. Slopes over 45 ° are shown as 

broken ground. 




^arours, out tJiere are some essential points of differenoe. 
There are more strokes between contours on gentle than on 
eep slopes, owing to the contours being so much further 
apart, consequently ^h hachure does not represent a fixed 

ftr tT- '"TTI contour does. It follows 

irom tins that the hachures cannot be drawn continuously 

m passing from one slope to another, strokes have to be 
dropped, or additional ones inserted. To do tliis neatly is 
not easy. In fact, to hachure well requires skill which few 
possess naturally and many can never acquire ; and this, with 

** requires, makes it unsuitable for 
geiiGial as 6 111 military sketching'. 

The other system alluded to, viz. shading with black lead*^ 
and stump, which has been lately adopted for the service is 
f!! expeditious, and has the great advan- 



* KEABINd MAPS. 

To be able to ‘ reacl,^ a militaxy map, that is, to obtain 
from it ail tlie information wliicli it is intended to convey, so 
as to make practical use of it, is at least as necessary as to 
be able to make one, and the learning to do so forms part 
of the course of instruction to be gone through by every 
officer.*' . . 

To understand and to make jDractical use of a map without 
contours is an easy matter. Some common sense, a little 
practice, and a knowledge of the conventional signs used to 
represent the various objects, ai*e all that is required, 
with contoured maps the case is quite diSerent. 

To recognise at once the genei’al shajxe of a large piece of 
ground from a contoured sketch of it is difficult, especially 
when the ground is undulating and the featureis not strongl v 
marked. 

powder of doing so is only to be gained by practice. 
Something may be done towards it by study of maps in which 
the contours are marked with their heights in feet, or again hy 
comparing together models and contoured sketches of the 
same: ground. , " But, 'just, as "in reading ' a 

we must find out the meaning of the 

‘Every officer .should be prepared to report on the coun1:ry passed 
by a line drawn on a good military map, and to detail 
I see If he stood at any si>ot on the ground marked by 
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toured sketch shows the heights of hills, and the steepness 
of the slopes, which are the essential ' points for military 
purposes. A military draftsman must, however, under- 
stfind enough of the principles of shading to be able to read 

a shaded sketch. 

Shading should not obliterate the contoms. The latter 
should, therefore, be drawn so as to be seen through it, and 
the heights of the tops of the hills shouid also be marked, ■ 
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BEADING 3IAPS. 


losing a sentence before the sentence itself wiH convev mv 

■mgs ot the several groups of contours which denote the 
■sanous features of ground before we can confprohend the 
combination of them as a whole. comprehend the 

towards reading a contoured map is to be 

stihi air?’ if draw a Hne 

than“the'la.;t Ms 

TWsindli 

Wh.n.™"taZtpp,^“lSh “tv '“* ‘ '1 

S'SSSSg. 

good here al^ ■ thn Zt’ rather the converse of it, holds 

fct'iX'tisr "ititSivTCttf "j 


RBABIHa MAPS. — ILLPSl’EATlO^fS. 


59 


two points are readily found by counting contours downwards. 
t».» cacli from tiie top of the nearest hill or upwards to each 
irmii the water’s edge, or from the nearest contour embracing- 
the two, 'vrhifiiever may be most convenient. 

In crossing a saddle, a change also occurs from fall to rise 
or rise to fall, according to the direction in which we cross it. 
Tliis appears at first sight to be an exception to the rule 
a1>oTe given, but is in reality only a particular case of it. ■ A 
saddle (m Plate Till.) is denoted by two pairs of opposite 
contours, which approach one another, but leave a space 
between : each pair of opposite contours being on the same 
Jevel witii one another, but one pair being lower than the 
other. In this case, therefore, the line on wliicli the change 
(occurs does not actually cross the same contour twice, but 
crosses in succession two which are on the same level, and 
the effect is the same. Very little practice in reading 
coutfjiirs is required to recognise a saddle at once from its. 
shape. ^ 

One or two simple examples to illustrate the above rules 
may be of use. 

1. To fi]id tlie highest and lowest contours in the map,. 
Plate IX. SS ou'king up the watercourse on the left of the- 
map, we find that the highest contour which crosses the 
stream is at A ; if, then, we draw’ a line in the direction A B, 
there must be a rise the whole "way, as the line is drawn away 
from the w'ater and does not cross the same contour twdee 
evidently there can be no liigher contour on the map than 
that on which B is. The lowest contour on the map will 
plainly be on one of the watercourses. Counting downwards, 
from B, we find that the contour at I) is the ninth below it, 
■while that at C is the tenth ; the latter is therefore the- 
lowest in the map. It must be remembered that this is a 
very simx>le case. In a larger and more intricate map, we 
may have to make several trials on different watercourses, 
establishing a correspondence of levels between them by 
following some convehient contour roi^nd from one to tlie- 
other, and counting upwards from each, so as to make sure of: 
reaching the highest. 
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from what bas been Lid in sZ^Xl Tr^ 
relative steepness of slopes tot tt 1 

n6ss of any slope can bp fnun i "k ^ . ^^soiiite steepr 
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A simple general rule may be laid down for all such 

• These elopes are given in the Aide Memoire as follows :- 
, ^0° futpracticahle for infantry 

4S° Difficult for do. 

80° Impracticable for cavalrv 
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cases. If the ground between the points is convex in section 
they cannot be seen from one another ; if it is concave they 
can. If the })oints are on the same level, w'e can ascertain 
this by drai\%g a line from one , to the other, and noting 
wlietlier the ground it passes over is higher or lower than ' 
the points. For instance, suppose picket sentries to be' 
posted at «j, a-, (Plate IX.), tliey would probably not be 
able to see each other, as the lines Joining them pass over 
Iiigher ground, he. they pass between the contour on %vliich 
a^, « 2 , are, and the next higher one, and the section is con- 
vex. But if the same sentries are posted at 6j, the 

lines joining them x>ass entirely over lower ground, i.e, the 
section is concave, and they will ahnost certainly see each 
other. ' 

If the points are not on the same level the rule still holds 
good, but the determination has to be arrived at in a some- 
what different manner. A glance at Jigs. 20 and 27, Plate 
Vil., will show that when a gentle slope at the toj) of a hill is 
succeeded by a steep one lower down, a convex section is 
formed, but when the steep slope is near the top and the 
gentler one below, the section is concave. The distances of 
the contours from one another show the relative steepness of 
the slopes, and we must compare these in succession from 
the top downwards. For example, suppose a man to be 
standing at B and looking southwards. He will certainly 
see the ground as far as /?, for the slope from B to is 
steeper than that from to /;, which again is steeper than that 
from h to /<. As far as h therefore the section is concave. 
From h to m the slope is steeper than from A' to h, and it 
would appear at first sight that m cannot be seen from B. But 
to determine this we must compare the average slope from B 
to h (or more strictly speaking, the slope of a line from the 
eye of the man at B to the point h), with the slope from h to 
Tji, SO as to ascertain which is the steeper, h is 60 feet lower 
than B, and 1,000 yards from it ; therefore, taking *2he eye 
fit 5 feet from the ground, the slope of the line of sight is 65 
feet in 1,000 yards, or 1 foot in 15*4 yards nearly ; mis 20 
feet lower than h and 660 yards from it ; the slope therefore 
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•some practice. It may be remarked that, as a rule, points 
on tbe waterslieds of adjacent features are risible from one 
anotlier, and the ground immediately beyond them screened 
from view if the points are anywhere near the same level. 

Another practical use that may be made of a contoured 
map is to asceitiain how far back from the edge of a plateau 
guns may be placed so as to lire down the slopes with a 
luliiiiniini of exposure to the enemy’s hre ; or, again, how far 
back from the edge a picket sentry can stand so as to see 
without being seen, or other questions of a similar kind. To 
determine these we have only to find the point at -which the 
^iine of slo]»e of the ground produced upwards tvould meet 
the muzzle <'jf the gun or the sentry’s eye. Thus, supposing 
guns posted at B to dre on h. The slope froan B to It. is GO 
feet in 1,000 yards. This is equivalent to Sh feet (the height 
of the muxzle <jf a field gun) in 58^f yards ; so that the guns 
could go hack about 58 yards from tlie edge, and still be 
able to fire on /o 


■ SEOTIOlSr XYl, . 

BRAWIXG SECTIONS OF GROUND. 

If we suppose a hill to be cut vertically do-wn-wards into 
two parts, and tlie part on one side of the cut removed, 
there will be exposed to view an outline of the Surface of the 
ground along the line of the cut, showing its rise and fall, 
the steepness of the slopes, and the heights of the several 
points along that line. Such an outline is called a ‘ section ’ 
of the hill : a section of ground being defined as ‘the inter- 
section of its surface with a vertical plane.’ 

On a contoured map of ground, we may dra-w a straight 
line in any direction, cutting the contours, as A B (Plate X., 
Jh/* 28), and, if we know the scale of the map, ands^the ver- 
tical interval bet-w'een the contours, a section of the ground 
cm that line can be drawn as follows : 

A certain level must first be assumed, from which to 
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measure tlie lieigMs of the several points in wMclx the line* 
cnts the contours. Tliis is called the ‘datum ierel/ and 
may he assumed at the level of the lowest contour, or at 
any lower level that may be convenient, such as that of the- 
sea, or any large sheet of water on the gi’ouncl. 

A line is drawn to represent this ‘ datum level,’ and 
^ above it, parallel to it, lines are dravTi at distances apart 
(by the scale of the map), equal to the vertical interval 
between the contours. As many of these lines must be- 
drawn as there are contours.* 

The next step is to measure on the plan, along the cut- 
ting line, the distances of the several points in which it cuts^^ 
the contours, and to transfer them to the datum line. This 
is readily done by laying a stmight edge of paper along the 
former line, marking the intersections, and then taking them 
off along the latter line. 

At each of these points perpendiculars are raised. Tiiese, 
with the parallel lines already drawn, will form a set of 
rectangles (see Plate X*, fy. 28), and the section can 
then be drawn, by following the cutting line through its suc- 
cessive intersections with the contours, marking the height 
of each above the datum level on the corresponding perpen- 
dicular, and then tracing a line through these points. 

The lines joining the points will, in general, be diagonals 
to the rectangles, drawn upwards where the ground rises, 
and downwards wrhere it falls ; but in some cases, in passing 
from one intersection to another, they wuil rise or dip slightly 
and return to the same level. 

In the example given, the lowest contour is taken as the 
datum level, and the ground rises through the first five in- 
tersections, reaching the fifth contour from the low’est. The 
section line then passes over the top of the hill, and returns 
to the fifth contour. In the next tw^o stages there is a fall 
from the fifth to the third contour above the datum level. 
Hext, tie line dips, nearly, but not quite, touching the 

• Of course if the datum level is below the lowest contour, tlie first 
of the parallels mast be drawn at a distance above the datum line equal 
to the difference. 
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second contour, and rises again to the third. It then rises 
I Tery slightly above the third, and returns to it again, and 

then fails through the next three stages tiU it arrives at the 
datum level? 

In this example, the contours are numbered along the 
line A B, to facilitate following it out, the datum level being 
j niiniberecl 0, the next above it 1, and sonn. • , Corresponding 

I' numbers are jjut to the parallels drawn above the datum 

line. This p^’^^ca^tion may be taken to prevent mistakes 
when a section of complicated ground has to be drawn. 

In inking in a section, it is usual to draw the datum and 
section lines continuous, and those parts of the parallels and 
^"^perpendiculars, which lie between them, dotted, and to rub 
mit the* rest. In the exarni>le, the whole of the latter are 
; left, to show the construction. 

If, in drawing a section of ground, the heights of the 
perpendiculars are measured by the same scale as that to 
which the map is drawn, the section is a true one. But this 
does not convey an adequate idea of the steepness of the 
^ slopes, and it is common to exaggerate the vertical heights 

in prtq) 02 i:ion to the horisiontai distances. In the example, 
the f^)rmeT have been exaggerated by three times — a con- 
venient proportion, as the scale of yards, used in measuring 
distances, can be taken as a scale of feet for the heights. 

A handy way, in this case, of getting the distances for 
the parallels, is to raise perpendiculars near the ends of the 
datum line, and to mark off on each of them, from the scale 
on the protractor, as many distances of 20 feet as are re- 
quired, and then to Join the i>oints. 

I SECTION XYH. 

I j , COPyiNO, EEBUCIKa, ATO MAPS. 


One of the simplest ways of making a copy of a fixilitary 
sketch is to lay over it a piece of tracing paper, or cloth, 
made for the purpose, through which everything can be seen' 
imd to trace over it, in pencil, all the lines, of th© 
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original, TMs is an expeditious way of copying, and tlie 
original is not defaced. If the work is inteiTiipted before 
completion, it can be resumed at any time, as the tracing 
material can be replaced in its proper position on the map by 
means of the lines already drawn. 

If the copy is required to be kept for any length of time, 
cloth is preferable to paper, as the latter is fragile, nor is it 
easy to ink in the drawing on it. 

A copy may be made on ordinary drawing paper on the 
same priiicqde ; but, instead of laying it over the original on 
a table, both are held U|;) against the glass of a window', 
when, if the lines on the original are distinctly drawn, they 
can be seen through by means of the light at the back. If 
they are too faint for this, a trace can be made on thin paper, 
(as described in the last paragniph), with strong dark lines, 
and the copy made from this by holding it to the window'. 
This is an inconvenient method wlien the map to be copied 
is, large. 

Copies may also be made by means of black lead tracing 
paper. This is laid on the clean paper (blackened side 
downw’-ards), and the original on the top of all. The lines in 
the latter are then gone overw'ith some ]>hmt pointed instru- 
ment, slight pressure being applied, so as to transfer all the 
lines to the paper underneath. A disadvantage of this 
method is, that, if the work is interrupted in the middle, it 
is dihicult to replace the sheets exactly as before ; and if the 
copier should accidentally omit to go over any of the lines, 
he does not know it till the paper is taken up. Also th- 
original is defaced to some extent ; but this may be avoided 
by first taking a trace on thin paper, and using it to make 
the copy from. 

Another way of copying a map is to rule lines dividing 
it (or a trace of it, if tlie original must not be defaced) into 
squares of a convenient size, and to rule similar squares on 
the paper on which the copy is to be made. The details are 
then copied, sc^uare by s^iuare, by marking the points where 
roads, streams, boundaries, d:c. cut the sides, and joining 
them, drawing any intermediate bends by eye, or measuring 
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offsets to them from two adjacent sides of the square. If 
there is ler}' much detail in a square, the diagonals may be 
drawn to help. The exact position of any important land- 
mark, siich^as a church, cross roads, Arc., may be got by 
measuring its distance from two corners of the square in 
which it is, and describing arcs to intersect one another from 
the coiTesponding corners in the copy. 

This is not an expeditious method ; but very accurate 
coi>ies may be made by it, and the principle may be usefully 
applied, where the copj is reqiiii-ed to be on a larger or 
smaller scale tlian the original, by ruling the squares larger, 

^ or smaller, in the required proportion. 

For example, a plan, at 6 inches to the mile, has to be 
copied on a scale of 3 inches to tJie mile. Rule the original 
in squares of 1 inch side (Plate X., fig, 20), and the paper 
for the copy in squares of Iiaif an incli side, and copy square 
by square, of course halving, on the copy, all the distances 
measured on the original. By reversing the process, a copy 
on double the scale of tlie original may be made. In the 
same way, copies may be made on a scale three, four, five, 
&c. times larger or smaller than the original, by proportion- 
ing the size of the squares accordingly. 

In the case referred to in Section YII., where a consider- 
able length of road has to be sketched, a trace of it may be 
made before starting, from a map of the country, by the 
above means, whatever may be the scale of the map and 
of the proposed sketch. • 

The proportion between the sides of the squares is easily 
found by means of the representative fractions. 

To give an instance : Suppose it is required to make a 
trace on a scale of 2 inches to a mile, or from an 

Italian Government map, of which the scale is The 

simplest way will be to make the squares for the sketch of 
1 inch side. As this length represents half a mile, we must 
find what length of line on the Italian map represents that 
distance. By the rule given on page 8, ||f|g = 0*T33, there- 
fore the Italian map is on a scale of 0*733 inches to a mile. 

0 B7 inches will tlxen represent half a mile, and we must 

F 2 
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snake the sides of the squares, on tlie original that length* 

We should require a- scale of yards at giiloo measuring 
distances on the original, and one of 2 inches to a mile for 
transferring them to the copy. ^ 

If the trace when made is to be. corrected on the ground 
by the prismatic compass, we want Kortli and Scaitli lines to 
plot our bearings by.' As the true and not the magnetic 
Korth is shown on geograpliical maps., we must find the local 
variation, so as to be able to draw, the magnetic Iforth and. . . 
South lines. Tins is - done as follows : Choose two well defined 
landmarks on the groimd, and take the bearing of one from 
the other. Draw a line on the map joiningtliem, and lay the 
protractor so that '.the centre mark and the obserrecl bearing'*^^ 
may both be on. this" line. The edge will then be in the 
direction of magnetic Korth and South, and we can rule the 
sides of the squares -both on original and copy parallel to and 
perpendicular to. it. 




PAET n. 

BBCONNAISSANCE. 


■ inteobuctobt. . 

This maiiiial is designed for the use of Begiinental Officers, 
giving suggestions for progressive instruction in reconnoi- 
tring ground* 

At page lOS' will he found notes for the instruction of 
non-commissioned officers of Cavalry, Infantry, and Artii- 
lery. 

A llilitary reconnaissance means the process of obtaining 
infonaatloii respecting, 1st, the enemy; ^ncl, the country in 
which military operations are to take place. 

The more important reconnaissances would probably ^ be ' 
carried out by staff officers, but every officer sSiouM be able 
to take at least a subordinate part in tliis work, 

Beconiiaissances of fJi.e memy, and reconnaissances ‘in 
force, ^ will be treated under the head of Tactics in another 
manual. 

This treatise will deal only with the duty of reconnoitring 

the country. 

^ Part I, explains how to make a imlitaiy sketch ; Part II* 
will show how to apply this knowledge practically, for the 
requirements of war. 

On service Commissariat officers, and others specially 
elected, would probably ^'gather '-inforination about ‘sup- 





plies ; ^ a few notes, ' however, upon this subject and * ac- 
commodation ’ are given in pages lOC-7 for the use of 
combatant officers employed on this duty. 


SECTIO:S" I. 


rOPOGEAPHICAL EECOXXAISSAXCES. 


MUBtim MAPS* 


It is not generally necessary for an officer to sketch the^ 
whole of the country that he is to reconnoitre — there may 
not be time for this in -war. But it is essential that he be 
competent to sketch, to enable him to give details, and the 
principal points of his reconnaissance. 

To abridge tins operation, before proceeding to the 
ground, he can, from a correct map of the country, tix the 
situations of towns and villages, roads and large rivers, on a 
scale suscex>tible of details, and afterwards sketch in the 
ground wiiile passing over it. 

Existing maps to he ntiUsed.—In the present day maps of' 
most civilised countries are procurable ; these might be 
rapidly multiplied on an enlarged scale by means of photo- 
zincography, or some otlier process, and as many copies as 
required issued to the troops. 

But maps merely eidarged give no fuller information than 
before ; all further details must be put in on the ground by 
the reconnoitrer. 

Many old maps and some new ones cannot be trusted. 
Hills remain unaltered, but rivers do not; marshes disap- 
pear, old w’oods are cut dowui and new’ ones spring up ; rail- 
ways, villages, and roads come into existence or cliange their 
character, and hence it . becomes necessary to test the ac- ■ 
curacy of existing maps before depending upon them, as in- 
correct information purporting to be true is often worse than 
none. ■ ■ ■ ■ ■ 

Maps t& he tested,-— A map may be tested thus : Draw ■ 
three or four straight lines across its face at random. Ob- 
serve what features (hills, woods, bridges, cross roads, vil- 
lages, d:c.) each line cuts through, and compare these with 
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wlmt you actually observe on the ground. If a map stands 
ibis test its general cliaracter is usually correct. 

E'ectssit^j for uritten informcitmi . — ^Even a rough sketch 
may convey at a glance an idea of the form of a hill, the 
direction of a winding road or river, and the shape of an irre- 
gular wood better than elaborate writing can do. But it is 
not possible to convey all needful information by means of 
conventional signs, which, if unduly multiplied, would prove 
distracting. Hence it appears that in most cases information 
must be recorded partly by drawings and signs, and partly 
by written mitter. 

To do good work in a short time, it is important to dis- 
tinguish between what is necessary to be drawn or noted for 
military purp(»ses, and what is unnecessary. Minuteness of 
detail is not always required, though fair accuracy must be. 
If circumstances do not admit of fair accuracy, the fact should 
be stated. 

Anioimt <f * detaih ^ depends upon circumstances , — ^As to 
the amount and nature of detail, much will depend upon the 
object of the reconnaissance. 

For example : It might be all-important to show the exact 
shape of a hill when reconnoitring a position for defence, 
though the same hill need be merely indicated in reconnoi- 
tring for a route march. And, on the other hand, for a march 
it should be shown that a certain pond cannot be used for 
watering horses, because it lies in an old quarry with high 
perpendicular banks, and yet this same fact m%ht be wholly 
immaterial in reconnoitring a position for defence. 

Again, in a defile or very woody country, or in a long 
straggling village, it may be necessary to show the bends of 
a road with all correctness ; but in an open level country this 
Would not be required, as the whole road is j>racticaily under 
view, or fire, even though it may bend a little. 

These examples will serve to show that circumstances 
must decide m to minuteness of detail. 

Dimion of labour,— Om and the same officer is seldom 
required to report upon all the roads, rivers, villages, woods, 
railways, &c. found in a large district. The work is usually 
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divided amongst several recoiinoitrers on tlie principle briefly 
expldned in page 1(M. But it is very useful for an^oflicer to 
consider wliat observations lie may with most advantage 
habituate himself to make, so that, under all conditions of 
ground, he may recognise the essential features. 

I^Sf'cictice fiecessai'y ,-- — ^He should pfuctise his ejB to Judge 
distances, to appreciate slopes, to estimate quickly relative 
heights, and to take in all that conies ivithin his range of 
vision. Soon he will come to do this mechanically without 
much effort.^ A man who takes the pains to learn how to 
<lraw with Ms fingers what he sees with his eyes, will come 
to notice on the ground many more particiilars~and these 
more accurately— than he who puts nothing down on paper. ^ 

The power of estimating distances by eye can be much 
improved by practice. With good eyesight, on an ordinarily 
clear day, it is generally admitted tfiat the following obfects 
should be distinguished on the sk 3 dine : 

At a distance of 10 to 12 miles, church spires and towers, 

5 ,, 7 ,, windmills. 

” 2 jj ,, chimneys of a light color. 

” trunks of large trees. 

” f 5 > single posts. 

5 ) 000 yards w indow panes. 

,, 250 ,, roof tiles. 

page 204, ‘ The Duties of the General Staff,’ 'V'on Schel- 
lendorf, translated by Lieut. Hare, H.E.) 

For practice, the hegiumr should obaene evenj (Mali and jot 
it all domi on paper, though at first he spends much time in 
domg so. When he becomes better acquainted wdth the 
subject, he will know w^hat information to record, and what 
may be omitted. It takes a clever artist to hit off a likeness 
with a few strokes ; and it is only the reconnoitrer who has 
a^ustomed himself to obser\^e everything ivho can compile a 
and dash off quickly ah illustrative iniHtaiy 

In aM mtmctire example of rapid sketching isgiven 

n the Auk Memire, voL i, p. 503, which describes how Lieut. Bain- 
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We would caution a beginner not to be disheartened 
because Iia must do many things at first which he need not do 
on service, for by the time he is employed in war he will no 
longer require these helps, needful though they be to the in- 
" experienced.. ■■ 

Reconnoitring should be first practised on foot, after- 
wards on horseback {see Instructions for IST.C.O/s, page 
108 ). 

Reconnoitring on Jtorsehach — To be an efiicient recon- 
noitrer an officer should be at home in the saddle ; able to 
ride across country and through difficult ground without 
Jiaviiig his attention distracted from his work. His eyesight 
should be good, observation quick, and his physique such as 
to enable him to ride far without flagging. 

It should be remembered that the variation of the com- 
pass is difierent in diflerent parts of the world. The amount 
should be ascertained beforehand — it is published by the 
Admiralty, periodically in a cliart. In the late expedition to 
Ashantee the variation of the compass was mentioned in the 
Q.M.G.^s instructions. 

The recoiinoitrer should be provided wuth good field 
glasses, sketching case,^ spare paper, prismatic (or common) 
compass, protractor (with scale), two lead pencils (HHH and 
F), red, blue, and green chalk pencils, penknife, india- 

hrigge, during the Peninsulnr War, accomplished a sketch of eight or 
ten square miles of most difficult country, near Salamanha, and partly 
under the enemy’s fire, in less than three hours. 

* Most sabretaches are inconvenient for use as sketching cases. The 
Staff College eases are too large and too heavy. The * Woolwich pattern ’ 
sketching case is a serviceable article — to be procured from Messrs. 
Wickwar, C Poland Street, Oxford Street, London, price 11s. The metal 
rim should not be of iron, which aifects the compass if laid upon it — 
copper or brass would be better, though heavier and more expensive. 
A piece of strong mililward, or the back of an old book, with two com- 
mon india-rubber bands to fix the paper, answers the purpose very well, 
especially if a waterproof ^cover is also provided. The sketching case 
ehould be capable of being slung over the neck to free the hands, and to 
prevent the chance of its being dropped when reconnoitring on liorse- 
hack. 
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rubter, and note book.* A piece of stout string about ten 

yards long, with knots at every yard, is useful f oi; soundincr 

measunng bridges, <S;c. 

The reoonnoitrer should clearly understanS what he has 
to do, before starting, and, when practicable, he should taka 
a map of the country with him. Lastly, he should know his 
horse s paces at a trot and a walk (.we page 112, note *). 


SEOTioisr n. 

BECOSHAISSjLSCE op a eoad. 

Hamley in ‘Staff College Exercises’ says:—" 
Ihe actual sketching of roads is a valuable exercise, as a 
preparation for the contingency of operations in a country 
of which no maps exist, and important service of this kind 
was r^dered by trained officers in the late operations on the 
Gold Coast/ 

A road reconnaissance is the best to begin upon. It is 
the most illustrative of the subject, the easiest to cany out 
by me, the most commonly required, and the most generally 
nserul m reconnoitring a district. 

VVlien no map is available tlie road must be * traversed ^ 
(m page 21, Fart I.) 

Seale^-^The best scale, for practice, is 4" to 1 mile : for 
sennce, 2'" to 1 mile,t or 1" for long rapid reconnaissances. 

Mathematical accuracy is not required. Fences 
between fields seldom need be accurately drawn— it is enouL^h 
to indicate that fences exist. 

* A useful memo, book for field service, wliidi may be also used for 
eketchiui?, may be bou^^bt at Messrs. IS^ewman’s, 24 Solio Souare. Cer- 
tain beadmgs are printed on each page to facilitate the despatdi of onlers 
in me Held. Faper, best bank post, ruled into squares, representing 1.00 
each on the 4" scale. This tough thin paper admits of a very 

f drawing or writing being traced through by 

means of black lead paper. ^ o e, j 

^ t Very expert and neat-handed draftsmen can show almost all that 

SlfTSS .S.L“ p«™ ai. - 
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Small detached houses, single trees, peculiar rocks, &c., 
insigjiificari in themseives, may serve as useful guides for 
the march of troops— they should be put in, and if impor- 
tant, a rough^ree-hand sketch of them added. 

Public-houses and inns which bear a name, whose where- 
abouts is known throughout a district, should be shown as 
P.H., with name noted. Frequently these names wiE 
prove more useful when inquiring one’s way, than the 
names of hills and hamlets as given in old maps — especially 
■.in: England. 

Gi'iymid adjolnhirf, — An ordinary road sketch should indi- 
^te the ground on either side for about mile on a large 
scale, and f mile or more on a small scale, and this can in 
2 m;st cases be done without quitting the road. Occasionally 
notable points, much farther distant, must be put in, by 
taking cross bearings upon them — for example : a conspi- 
cuous church, a village, railway station, bridge, or a remark- 
able hill.* 

Woods . — Wlien a road runs through a great wood, if the 
outer boundary of the wood is not examined, it should be so 
stated, lest a wrong idea may be conveyed as to its extent. 

Gmdiioifs.— In every road sketch, the positions of steep 
inclines, up or down, must be indicated. A very few lines 
properly drawn will show these sloj^es, as explained in Part 
I. (Also see Instructions for JST.C.O.’s, page 108.) 

It is found useful to draw a bold line right across the 
road at the end of every mile, on the 2 iiich scale, and pro- 
portionately for other scales. 

The above remarks apply to reconnoitring on service ; 
but for practice, and "whenever great accuracy is essential, 
the instructions contained in Part I, must be carefully carried 

out. 

The reader will probably remember how the two lone trees guided 
the march of an army corps before the battle of Koniggriitz.^ And a 
church spire did like service at Bautzen. 
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SECTION III. 


By ‘ Tlie Report ’ we mean all the information that is 
conveyed in %mMng. This may appear either (1) wholly on 
the face of the sketch, or (2) on a separate paper, or (3) part 
on the sketch and part on separate paper. 

In favour of (1), only one paper is required, and ready 
reference can he made from sketch to report, and tke verm. 
Bnt it is sometimes difficult to avoid confusion if much has 
be written, unless it is to be interpreted by the reconnoitrer 
himself, same as shorthand writing. 

In favour^of (2) a fixed forni of report may be settled, 
suitable for all conditions of ground. But there is the dis- 
advantage of two separate papers ]>eing always required, 
which it is difficult to manipulate, especially on horseback in 
windy weather. Besides, it will often happen that aH the 
information may be jotted down on the face of the sketch 
without confusion. 

The best rule seems to be, to put on the sketch all that is 
practicable, and to use separate x^aper only when absolutely 
necessary. 

In 1876 the Director-General of Military Education 
issued the ^pliowing 

ImtructiMis* for all Eecomtalsmnce Sketvlm accompaukd 
hy mriiten Mepmis : 

‘ The Sketch to contain all necessary information which 
can be put in without confusion. 

‘ The written Report to be supplementary to, and explan- 
atory of, the Sketch, to be framed strictly in accordance 
with the Instructions for Arrangement ’ (me page 77), ^ and to 
convey necessary information with the utmost conciseness. 

‘ To be written on foolscap, lialf margin, on the outer half 

* These sxe drawn op for officers * under instruction,’ to teach them 
to oy^matise their Keports. 
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only, in paragraplis according to Instructions for Arrange- 
ment : the ^rliole of tlie inner margin to be left blank. 

^Xecessary references connecting parts of tlie Beport witb 
parts of tlie £®etcli in cajjital letters, A.,B,0, &c, 

‘ Tbe Sketch to be attached to left hand of inner margin 
of Eeport at top and bottom, loosely with tape ; the bottom 
of Sketch level with foot of Report. 

‘ The Report to be headed by a title, and signed with the 
officer's name, and dated. 

* The title and signature to be clearly written on the back 
of the Sketch. 

‘ The Instructions for the work to be api^ended to the 
■ ■'iaBt sheet of the Report.’ 

In addition to the foregoing Instructions the following 
may be added : 

Karnes should be correctly spelt : local names as knowm 
in the neighbourhood should be given, and sometimes it is 
useful to add their phonetic spelling. A very exp>erienced 
staff officer strongly recommends that names of persons or 
places should always be written in Roman characters. Writing 
to be legible. Reference to bo made to ‘Korth,’ ‘ South,’ &c. 
rather than ‘ right ’ or ‘ left,’ except in the case of river banks. 
Assertions that a river is impassable, a country inaccessible, 
a position impregnable, or roads impassable, should only be 
offered on most accurate information, and, if not from per- 
sonal inspection, the authority must be given. Bear in mind 
that such expressions as ‘ wild,’ ‘ flat,’ ‘ hill,’ ‘ mountain,’ &c., 
are relative terms, and do not always convey their meaning, 
as a ‘ mountain ’ in one country might be described as a ‘ hill ’ 
in another. 

Imtmciions* far the Arrangement of Moad EeporU . — 
‘ 1. The Roadway — general directions, as K., K.E., &c. ; 
nature hilly or otherwise — estate the average gradient and the 
greatest gradient, with extent and locality. Construction — 
metalled or not, present condition, and material for repair 

* These have been issued by the I>irectoj>Geueral of Militaiy 
Education fox officers ‘ under instruction/ 
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obl^ble. Width, in feet, of carriage way. Bridges and 
fords (fuUy) semtim. HoHow ways, defiles, &c.„ Streets— 
in villages and towns on the road. 

.nJ ^ 1 - ®°’“^-®eneraI nature of thecountfif in which the 
road lies, whether m a valley, hilly ground, cultivated land 
<toc._ Nature of contiguous fences; facilities for moving on 
particular fronts of formation. Woods, especially such as 
are near the road. 

‘3. Halting places— including faedities for watering— 
and shuntmg places, where part of the column at need could 
pass by that part in front of it. 

4. Camping grounds, or suitable bivouacs, and for what 
torce. 

‘ Positions on, or a^ljacent to, the road, suitable for 
the advanced guard. 

' 6. Nature of the position, within range of the road 
which the enemy might occupy (these to be judged of as semi 
from the road). 

‘7. LMeral communications (if not reported on sepa- 
rately). The Eeport on these includes the points where all 
roads or tracks practicable for any arm join the roads tra- 
ve^dby the column ; and information respecting them, as 
detailed above, for the roadway only.^ 


_ With reference to the numbered paragraphs in the fore- 
going Instructions, and a few- other matters not directly 
mentioned therein, the following remarks are oifered • 

_ 1. ft-adienfa of 6“ and upwards should be accurately 
given, vnih. their position and extent. Slopes steeper than 
S are almost impassable for heavy baggage wagons without 
extra horses. Guns can ascend slopes of 10° or 17° 

_ Ooiisf roction, whether macadamised (with stones broken 
«io angu ar pieces) or graveUed. or paved-all coming under 
the term ‘ metalled.^ ® 

g,^, fair, or bad-the whole or in part. 

W (a^ sandy soil would be in dry weather), or 
rticfcy {if the soil is clay and the weather wet). AVTiether 
drained on either side. Unfenced roads running along 
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steep hill sides are liable to wear away on the outer side. 
Mention iglietlier bad parts may be avoided by following 
another route near by. 

Materials for repair, — Loose stones from neighbouring 
quarries or from stone walls ; wood fences, hurdles, brush- 
wood, or small pine trees (as in the * corduroy roads ^ in 
America), may be used to repair, and should be mentioned 
when likely to be required. 

Width (in feet) ought to be 20 feet for the free and 
convenient passage of troops. Mnimum limit is the breadth 
required for the passage of guns, singly in ‘ column of route,* 
which is about 9 feet and more at sharp bends. The axle- 
trees of gun carriages are feet long. Portions of road, 
differing ver^^ much in breadth from the average, should be 
noted. Sometimes the exact measurement should be given. 

Bridges. — Their material, whether brick, wnod, stone, or 
iron ; breadth of roadway, length, number of spans, nature 
of piers ; whether passable and safe for all arms. A bridge 
strong enough for infantry to pass four deep will bear 
cavalry in file, and guns singly. When a low bridge crosses 
omr a road, its height should be given, lest it might un- 
expectedly obstruct the passage of wagons piled up with 
baggage {see page 8^). 

Fords (see j)age 87). 

Hollow ways and defiles.— 'Long cuttings of 8 feet deep 
and upwards should he shown by the regular conventional 
sign and their peculiarities noted. At these* points the 
roadway is usually narrower and the bottom bad from water 
lodging there. The break down of one baggage wagon in a 
long deep cutting might occasion great trouble and delay, 
and a column attacked in such a position would be placed at 
a ser'ous disadvantage. If there is an easy way out of a 
deep cutting at one side, it should be noted. 

In a large defile, describe the character of the ground in 
front and in rear, as well as the defile itself. Give its length 
and width, and the facilities for crossing it transversely. 
When the flanks are accessible but covered, describe the 
nature of the fianks, the communications which cross them, 
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and those which abut on the defile itself, with the view to 
taking up a defensive position if attacked* 

Enihaaknurds sliould also be noted for reasons siinilai? 
Ill principle to those mentioned above, ^ot^ tlieir height 
and steepness, and liability to destruction by intention or 
accident, and whether they are made to avoid a deep descent 
(bridging over a gulley), or as a causeivaj thromdi bad 
marshy ground, ® ^ 

narrow, tortuous, or obstructed to 
‘Villages,’ page 93). v 

2. Cbjiiifry.— General nature, hilly or level, woody or 
bare Soi , gravel, clay, sand, chalk, rock, &o. Pasture or 
arable, and nature of crops. 

Fields. — Large or small. 

Fences. Those bounding the road or di vidiin^ ^ 
whether generally small or large; wdiether banks, ditelies, wails' 
post-and-raiis, See. ; whether presenting an obstacle to move— 
ment, or affording cover, or both. Unfcnced roads niniimg 
through a marsh or bog to be drawn as ‘ unfenced ; ’ but the 
conventional sign for ‘ impassable for cavalry ^ (infantry \ 
should be marked on adjoining ground according to circum- 
stances, so that, when no such sign appears, the ground is to 
be considered passable for all arms. 

W oods, ^Kature of the trees, and whether passable for all 
arms (see page 00), 

3. Hattiiuj pktcfis.— Beat where there is dry grass or 
heather, tre^s or other shade in hot weatiier, road unfenced 
water at hand, not in a village, space for troops on one side’ 

80 that ordinary traffic may not be impeded. When the 
enemy is near, many other points must be considered 

m,wiUng places.— Best where road is unfenced or very 
broad, with good ground on one side (Plate. XI., fig. 1. b) ; 
or the trTOps may pass into an adjoining field through 
openings in a fence and out farther on, to avoid eounter- 
marchiag ; or may make a short detour by a branch road. 

I ; ' . '*• CawpiMg grmiuh (see page 97). 

I ; *■ ' ' Bimmes {see page IM), 

i The consideration of ‘ positiojis suitable far an advanced 

I'/-,. 
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O-narfl ’ is best treated under the head of Tactics, The object 
is to notjii positions near the road to which an advanced, 
guard push forward, or upon which it might .fall back 

if attacked by the enemy. Clearly it would be a great 
advantage for the commander of the advanced guard to know 
this beforehand ; he would move with greater confidence, 
and would play his part with better effect, 

6. This too (^position for the enemy ’). co.mes under 

the head of Tactics, and will not be entered upon in this 
manuaL . . ■ 

7. if connecting tw’o routes, both 
of W’liich are to be used, should be reported upon .in sufficient 
detail to show how far they are available for the passage of 
trooj>s from one to the other. If a cross road leads both to 
a village near and to a town far ofl', note the distance of 
each, wliieh may be ascenained from sign-j)osts, mile-stones, 
inMbitants, &c. 

8. WaUi' (sw pages 83 00 and 08 ). When water is scarce, 
note in detail that which is available for the use of men, 
horses, and cattle on the march. ^Miether the banks are too 
high, or too marshy, ^)r the bottom too deep in mud ; or, if 
artificially made, whether too fragile to allow horses to get to 
the water to drink. Level of -water should never be more than 
3 or 4 inches below the horses’ feet if standing on the bank. 
Deep pools with high perpendicular banks may be used for 
watering when there are portable pumps and buckets with 
the troops ; but this is a slow process. Troughs are very 
useful : they may be made rudely of planks, taken from the 
wooden fiooring of houses near by. A small and shallow 
stream, if dammed, may afford a good watering place. 
State the number of horses that can be watered' at ono' 
time, allowing a front of one yard for each along the space 
available. 

Rivers and water considered as an obstacle may be noted 
as explained in pages 84, 88-9, ^ 

Mar.'j/i.c.s.— Whether wholly impassable, or, if not, describe 
where they may be crossed, to be learnt from inhabitants 
and peraonal inspection. Quantities of rushes or rank grass 


82 


BOAO DETAILS. 



m a dry place near water are indications of marshy ground 
in wet weather. Frequently marshes exist at b»>h eleva- 

0. Puulwaysand Telegraphs (see pages 01-5). 

10. Miscelhuteoua . — Ivote the position of forges, bakers^ 
ovens, corn mills, and wheelwrights on or near the road • 
also large houses suitable for headquarters, staff, hospitals' 
or affording cover for perisliable goods. 

Xoies on the points above mentioned may be readily 
made on the ground. From these short notes a full report 
may be drawn up on returning to camp or quarters. 

WrltUu notes on face of shtch . — beginner should next 
take his original sketch (not the fair copy), and write upon 
It m pencil (for practice) as much of the information con- 
tained m his notes as may conveniently appear without con- 
fusion, and without writing in too small diameters, but 
making free use of abbreviations. Each particular should 
be written, as nearly as practicable, opposite to the corre- 
sponding point on the sketch ; and when this cannot be done 
conveniently, a fine line should connect the note with the 
corresponding point on the sketch (see Plate XII.). All 
general information, which applies to the whole sketch, 
should be collected together and placed, if possible, at the 
top of the sketch, 

men the learner has been taught what to note down, 
a new exaillpie ’should be executed on fresh ground, w^hen 
information is to be noted on the sketch itself at once, and a 
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I wlieii tlie enemy is far off and need not be considered: In 

tills case ^lany of the points before mentioned need' not be 

I alluded to. ^ 

A recomicdtrer will show bis intelligence and knowledge 
'of the suliject by giriiig just that information wbich, Is, 
I neecied, and no more. 

^ Practice in drawing liills as seen from the road, without 

leaving it, is most useful, and this may be accomplished with 
; leas difficulty tlian at first sight would appear: 


I 
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I 'When an original sketch of a river must be made, there, 

frc^jUently *iiises the practical difficulty of walking or riding 
along its banks. Wails, tributary streams, private grounds, 

. ike. obstruct the observer’s movements, though on service 

I', . som,© o.f these diffi,ciil ties would disappear. 

i k\ljen the bank cannot be traversed as a road, the bends 

of the river may be put in by cross bearings, or by taking 

On still water the river may be sketched from a boat— the 
average length of each stroke being known. But the most 
accurate method is for one observer to go by land, the other 
by Iwiat, noting the particulars by the way, the two approach- 
ing one another now and then. 

The general direction of a river may be traced for long 
distances by the eye, even though the water itself be not 
visible, by observing the rows of wiBowa or reeds lining the 
banks, or by noting the position of the bridges. 

The principal objects of reconnoitring rivers may be 
•classed under two heads : First, when the course of the river ^ '■ 
IS in the direction of the * line of operation the object of the 

reeonimissance being then to,,, show ho-w connection maybe 
nmmtained on the march, or for action, by a force moving 
on both sides. 
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;lJn.<ier tiiO' first head tlie following points should be reporter!.. 

■«; . 

1. General nature of the valley in irhich th^river lies. 

2. Nature of the stream itself. 

3. Tributaries. 

4. Bridges, fords, and their approaches. 

5. Other points at which passages of the stream may be 
made practicable. 

6. Boats. 

Und^er the second Iiead in addition to the above ; 

7. Nature of approaches, and how they may be barred. 

8. Hills on either side. 

0. Inundations. 

10. Prunts on either bank suitable for covering or l)arriii!x 
the passage of troops. 

The foregoing headings will now be explained in detail. 

1. Valleys usually widen towards their mouths. Valleys 
descending from the centre of a ridge of hills usually run at 
right angles thereto ; those descending from the extremity 
of a ridge radiate like a fan. 

The bank which is on the right hand of an observer look- 
ing the stream is called the ‘ right bank ; ^ the other tlie 
‘ left bank.’ 

Roads running parallel to the river should be noted, as- 
well as means of access from them to points on the river banks. 
These maybe examined on the return Journey after the river 
itself has been reconnoitred. 

Report whether the valley generally is wide or narrow^ 
swampy, rocky, wooded or open. 

2. * Nature of the stream ’ includes its average hrewMh--^ 
which may be estimated roughly by eye, or more accurately 
by taking cross bearings. Streams, with low banks running 
in wid^e valleys, vary in breadth in different seasons, from 
overffows~^a liability to which may l>e inferred from the pre- 
sence of rushes or marshy ground in the ground adjoining, 
and from stray bits of drift wood and weeds washed into the 
branches of river-side trees. 
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Note liow far the rirer is between what points, 

at what iseason, and for what class of boats. Also what 
clangers be encountered in the -way of sandbanks, sunken 
rocks, eddies, Ac. This information is particularly desirable 
when barges have to be tow" ed from the bank. 

QuaUti^ ii water to l>e. ascertained by personal investigation 

* Camping Oroimds/ page 96). : 

Note •whether the river is liable to be/roser/, and to what 
extent. Ice three inches thick bears infantry in small detach- 
ments ; four to seven inches bears cavalry and light guns. 

Depth, — If fordable, details to be given (see ^ Fords/ page 
87) ; blit if otherwise, note average depth, to be ascertained by 
inquiry on the spot, or by sounding with measured 'string from 
a or 1 bridge (though the latter is rather deceptive) ; or a 
string with a stone tied to the end may be throw- n into the 
ri\-er from the bank and allowance made for the slanting 
direction. 

A stream being rapid — unless after a freshet — indicates 
little depth. If the river be liable to floods, give maximum 
depth ; if liable to become dry, .give minimum depth. .The. 
former may be ascertained by inquiries and by observing 
marks left, on bridge piers and posts. 

If a stream bends suddenly it is deepest on the outside of 
the curve and shelving on the inner side. 

Bottom^ or hed (see ‘ Fords, ^ page 87). — ^If at a point 
suitable for a military bridge, state whether the bed is even 
or rough, hard or soft, shifting sand, firm and level rock, of 
equal or varying depth across ; and if any deep holes are dis- 
covered, state wdiere they are. Torrentuous streams are likely 
to have rocks or boulders in their bed, whilst streams with 
clay banks have a soft, muddy bottom. 

BanJcs are steepest in swift streams. State average height 
abox'^e level of ivater. Whether steep, shelving, slippery, 
sticky, marahy, or Ann. If high, which bank commands the 
other, and to what extent. Uhat points are hidden from 
view and likely to be used for bridges by the enemy. Wliat 
facilities for cutting ramps to allow horses or carriages to 
■enter the water. "Whether the banks are lined with trees 
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interfering with towing. Whether regular towing path exists 
and on which side, 

upon this depends (1) tlnr-rapiditj of 
forming an inundation, or reservoirs for drinking purposes : 
(2) difficulty in forming bridges and fording. 

.The , surface velocity’ may be calculated by throwiiK^ a 
piece of heavy wood into the middle of the current (a light 
object would be affected by wind), and noting the time it 
takes to travel a known distance— say 100 or 200 vards. 

If the current runs at the rate of 

1 luile an hour, or 100 yanls in 24- . rlic stream is termed dn-i.h 

2 miles an iiour, or 100 yards in V 42" . ,, 

3 miles an hour, or lOC) vards in r 8- . ” 

4u^anhmt,..Tmynr6smI\r . ^ " verv rapid. 

b imies an iiour. or 100 yardh in 34" . n'torrent. 

\Mmi considering floating miUbirj In-idges, the ‘ surface 
velocity’ should be known. When considering the nature 
of the bed, the velocity at bottom should be known. When 
calculating the amount of discharge, the ‘ mean velocity ’ 
should be given, which is in ordinary cases | of surface velocity. 

Islands should l>e shown on sketcli. Give their size and. 
description; whether wooded, bare, or marshy. Whether 
tile opp<.>site bank can be seen over them. 

Gan«k—Whether for irrigation, navigation, or draining 
wet lands. Give width, depth, slopes of banks; tunnels, 
cuttings, andembankments. Lodes, their length, width, drop 
of water, how destroyed and the probable effect. Time taken 
to till and to empty the lock. 

a. Tnhnfunj dreamx usually run into tho main water- 
course obUquely. Note their width and how they may ha 
crossed, and how far navigable. 

^ 4. Whether fit for all arms, and in what form- 

ation, as, ‘infantry in fours,’ ‘ caraliy in half-sections,’ Ac. 
Presentrconditioii, construction, material, length and breadth, 
number of spans, and thickness at crown of arch. Also 
nature of the piers, with a view to their hasty demolition 
or repair. If destroyed, the nearest other passage and how 
reached. Facilities for fording river near bridges, so as to 
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prevent a column, passing over on’ tlie line of marcli, being- 
out by tlie naiTown-ess of road%my at bridge* 
Under arcli it is best for boats to pass.. If tlie arches 
are low (less than O') or narrow, give cliniensio,ns, in, view of 
loaded boats pfissing through. 

5. F — Their exact position. Any peculiar marks on 
the banks by which they may be readily found. Their length, 
breadth, and nature of bottom — whether sand, clay, gravel, 
0 , 1 * ,ro,ck, , and, whether there are any, deep holes to bO' 
avoided. Fine sand becomes hollowed out by horses^ feet 
passing, the loose stuff is carried away by the current, and 
the ford deepens. Whether quicksands form in ford, ren-' 
deriiig it unsafe. Describe approaches to ford ; nature of 
landing-places on either side ; velocity of current ; liability 
t<> deepen througJi rise cuf tide or floods or opening of sluice 
gates above. Show in sketch the configuration of the ground 
on both, banks, and height above vrater, Fcjjfh at ford for 
cavalry not to be more than 4' i" ; for infantry 3' to 3" G'(, 
according to strength of current ; for guns and ammunition 
wagons 2' 4", or deeper if the ammunition be removed. 

.Fords may be expected at the mouth of widening por- 
tions of the river (, sec Plate XI., fig. 2), or from one sand- 
bank to another between which the current is very strong, 
or obliquely across a winding stream between two inner 
curves B, B (as at Plate ^1., fig. 2). Roads and cart or cattle 
tracks, leading into a stream on one side and out on the 
opposite bank, indicate fords. In hilly countfies fords are 
frequently obstructed by large stones, inconvenient for 
horses and impracticable for carriages. In moor and heath 
countries the bed is often fine and sliifting sand, dangerous 
and changeable — when fascines loaded with stones may be 
laid down to render them safe. The best bottom is coarse 
gravel. 

" Alw-ays examine fords by crossing them yourself several 
times, backwards and forwards, and do not trust tb reports 
of inhabitants regarding their non-existence.^ 

In seeking for a ford, if there are no indications as before 
mentioned, the best plan is to ascend or descend the river in 
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a^smaU boat, provided with a short lead line and sounding 

It may be useful to remember that a ford in,;a deep and 
^pid nver may be crossed if a heavy stone or other 4ight 
oe earned, which would be dangerous without. 

A ford at best is an inconvenient and often an uncer- 
tain means of crossing a river. WTxen neither fords nor 
p^iMent bridges exist, temjioraiy bridges must be eon- 
sWed The reconnoitrer should report upon the positions 
most suitable for these. 

Bridges.-A. bridge is nmst easily 
efended when it is (1) out of view of the enemy ; (2) in a 
re-entenng tend of the river ; (3) where the defenders’ side 
commands the other ; and (4) when there is an open space 
on the enemy's side, so that he may be exposed to hre. 

I/t nil cases, at the points selected the banks should be 
rm, the approaches sound, not cramped, and not liable to 
be flooded, the nver narrow (if not too deep), and the cur- 
rent slow. It IS a convenience if the banks are level with 
the roadway of the bridge when constructed, but ramps may 
oe cut if required. 

Islands should be used as stepping-stones across. 

.-^ways an accurate drawing on a large scale of the 

action of the nver where it is proposed to construct a bridge 
(Rowing banks, bed, and level of water, with probable rise 

Ifth^ rleer he broad amt deep, a floating bridge of some 
W will proteWy eharacter of anchorage 

up-stream, and down-stream also if in a tidal river 4 
tnbutery stream near by may be used to float the piers, &o’ 
from the place where they are constructed safe from the 
OTewy doTO to the point of passage. The river should n.,c 

if tl^-n ^ I>anks, as it would be inconvenient 

if the pontoons, boats, casks, &c., were grounded. 

+1, K ai^dudiow, the supports or piers would rest on 
the bottom. &el^i a spot where the bed is sound and even 

one irtoTl,r1i, ^ 

ne side to the other by some kmd of spar bridge, select a 
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place where the face of the banks- is sound but not rocky, 
affording ^ good bed for the butts of the standards to rest 
on. The height of the banks does not signify, as a truss 
bridge inigffi be used for low banks, and a lock bridge 
(double or single) for high. 

J’err/es*.— Position of, size, number, and nature of boats, 
and how propelled across stream — by steam, ropes, or oars. 
Whether horses and carriages can be loaded from the banks. 

0. Boats . — Average size, nature (whether flat-bottomed), 
strength, and condition, and number procurable. Even 
small boats, if strong and not too slight in the gunwale, 
may be used for bridging. Whether any river steamers (for 
towing) and large barges are available. What materials at 
hand for rafts : such as trees, wood from timber yards, house 
rafters or beams, casks, &c., and their exact whereabouts. 

7. In reporting upon the nature of approaches and how 
they may be tempormily barred, bear in mind that narrow 
deep lanes are easiest to obstruct, by cutting down trees and 
laying them across ; also by cutting deep holes and trenches 
across and letting in the water from the river. 

8. Command, and distances, from stream, of heights on 

either bank to be given carefully at points within firing range 
of passages across the river—at other points the information 
is required in general terms only. « 

9. W hen noting places suitable for immdations, remember 
that inundations are usually wide, but shallow, on broad level 
ground, and limited in extent, but deep in a narrow valley. 

A railway embankment across a valley will form a dam if 
the bridge be blocked with stones, weighted faggots, trees, 
and clay. 

Sometimes the river level is above the level ^of the 
country, the water enclosed between artificial banks—in such 
cases an inundation is easily effected by cutting through the 

bank* 
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,, On, ground liable to a.natnmi iiinndatioii, note all raised' 
causeways, and the safest route to foHow (by kn^>wn land- 
marks) when there is no dry land. 

hiote position of sluices and weirs. 

.. On leirel ground aai extensive inundation, 2 feet deep, 
presents a serious obstacle, unless the roads are very sound 
and their directions marked by trees, posts, &c. Lines of 
telegraph posts frequently indicate direction of main roads 
but a slight dip of 3 or 4 feet might render these roads im- 
passable. A raihvay inundated soon becomes dangerous, 
the water undermining the rads by washing away the ballast 
from under the sleepers. 

V’V’hen a large lerel district is covered with w-ater, the 
direction of streams running across should be known— 
this may be inferred from the iiosition of bridges, which may 
>t seen from a distance, or by noting where there is a greater 
rush of water. 
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^ First follow the principal roads through the wood ; then 
skirt round the edge, and follow along ravines and streams 
leading into it, and observe all that can be seen from the 
highest ground within the wood and outside. Carefully 
note character of country at the entry and exit of roads. 

Examine nature of trees ; whether all arms can march 
tlirough the wood itseH, or only along the roads-and, if the 
latter, state the reason, whether because of underv^ood, or 
marshes, or the trees being too closely planted or their 
branches too low. 

Note aU large open spaces, and show them on sketch. 
Also whether practicable to open up new routes by cutting 
ttongh narrow patches of wood. Aether roads easily 
blocked by felling trees. 

_ Note whetlier edge of wood is clearly defined or other- 

Wise, 

Where there are no roads, note the remarkable trees. 
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rocks, towers, t%c,, w-Mcli might serve as landmarks for 
troops oii^lie march, giving compass bearings from these on 
known poir^. When the tracks are badly marked at cross 
roads, give compass bearing of route to be follow^ed — the 
trees may be marked by chopping off slices from the bark to 
indicate tlie route. 

All villages and water inside the wood must be reported 
om Also points from -which a good view may be had of 
suiToiinding country. Carefully mote where every road leads 
to, and its distance (nee Plate XIAb). ' 


SECTION YI. 

XECONNAISSAHCE OF A EAIWAY. 

1. Iteport upon capabilities for conveyance generally — 
the roiling stock, engines, passenger carriages, goods, and 
cattle trucks— their dimensions {including height of covered^ 
w'agons), condition and numbers. 

In England 1st class carriages, with 3 or 4 compartments, 
hold 18 to 24 men ; 2nd and 3rd class, with 4 or 5 compart- 
ments, hold 32 to 40 men with their arms. Average length 
20ieet.'' 

For English traffic all arrangements are made for smaller 
trains and higher speed than for Coutinentai. 

Calcnkdionfor conveijan'ce of troops by rail in England, on 
war strength : 

A Battalion of Infanfry requires 2 trains of about 23 
vehicles each, including horse boxes and break vans. If 
regimental baggage wagons and draft horses are included, 
add 10 to 12 timcks per train to above estimate. 

A Begiment of Camlty, with its -wagons, requires 4 trains, 
of 34 caniages each. ^ 

A Battery of ArtUkry^ complete, requires 2 trains of 32' 
canines each. 

Carriaye of mipplim, — A goods truck carries 1 ton 
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or 11 ton hay, or 5 to f tons coals, or 6 to 9 head of cattle, 
flour 2,000 rations bread, or f,<m rations 

An e-ii^ne drawing a heavy load consumes IM cubic feet 
or 660 gaUons water, and 8 cwt. pit coal per hour. From 
these data may be calculated requirements of coal and water 

.at a station. 

2 . SfaiioHS (see example, p. 93).— Mention its name. A 
great object to be obtained in the movement of large forces 
by rail must be to increase the facilities of embarkincr and 
^sembarking* to the utmost; and these mainly depend upon 
tte areangements of the stations, and the size and nature of 
tile xilatforms. 

Phttfvrms. There should be ramps at the ends, with 
easy access thereto for horses ; and baggage wagons should 
be able to be entramed on the trucks without unloadin-r. 
.^member that horses require platforms, permanent or 
temporary — men do not. 

Platforms should be 20 feet wide, and long enough to 
t^e in the whole t^. Note the length, breadth, height, 

and niateml of platform. 

Pla^rms are most useful when troops may be entrained, 
&c. , TOthout interfering with the ‘ through traffic,’ so that the 
mam line may be kept open for other trains to run through. 
Note also length available for entraining guns and wagons 
ther places— and facihties for erecting temporary plat- 
en, m continuation of existing ones, or at new places ; 
this IS easy if the station is on the level, and the ground not 
"Swampy. ^ . 

^ Keportlen^handnumberof sidings, switches, turntables, 
which men may cross while trains are 
running), cranes, water and coal supply. 

Also whether any large storehouses or sheds are near, to 

'““ye^vem-entlybe sub.ti- 

ia ‘S ’’ “ 
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be used as depots or as hospitals for men who cannot continue 
their j<;mr|iey. 

Whethej^faciiities for supplies of hot water * for coffee, &c. , 
during temporary halts, and water and buckets for horses. : 

The foUowiwj report on Starnes Maihmy Station (see Plate' 
XT.), London and South Western Railway, is given as an 
example t : 

Platform, — ‘Down’ 160 yards long by 3 to 4 broad. 
Earthen, gravelled, faced with brick, 1|' ' above rails, 2^' 
above road — difficult to widen, impossible to lengthen. 

Entrances— at A (10' gate), with ramp—at B (4' gate). 
Both could ]>e widened and ramps made. Roof over platform 
supported by pillars. 

If paling removed, wagons could be conveniently unloaded 
from the road on to platform. 

‘ Up ’ 110 yards long by 4 to 5 broad— earthen, gravelled, 
2' above rails — might be lengthened westward. 

Entrances F, F (4' gates), both might be widened. Slighf 
ramp west end, but very narrow at M. Pillars on platform 
supporting roof. 

Sidifufs (cleav of the points). — 250 yards along Reading 
line ; 200 along W indsor. Both suitable for entrainment of 
infantry only. 

Switches shown, 

Tnmtahlesy t-wo T, T, for trucks only, not for engines. 

Crossovers, none — but bridge 400 yards easiwvard carries 
main road across railway. 

Cranes, two, north side. 

Horses could be loaded at K (one truck), w^Mch 
could be lengthened— also at D (3 boxes) capable of 
being lengthened tow^ards the siding, and temporary plat- 
form made. 

Guns and wagons loaded at H and C, end on — but heavy 

* The Germans used hot jets of steam injected from the erijyries into 
cans for heating water for coffee, &c. 

t The particulars given in this example do not profess to be strictly 
accurate ; they were collected and the drawing made in about an hour, 
under very disadTanttgeous circumstances. 



b. ,Zz^z‘°r '*■ “wx-. — « 

Cofd— average supply about 50 tons. 

Goo* a^ G, W X 35', brick, and shed at P available for 
sSkTofl*^''' f ®®fy l^uildings in village of Staines 

rsSg?;^'"’ ...M 

Oufeide -On south side a good road 20' vide lead.s to 
vm?, rT a® a rendez- 

oTJZ Sr^ih 


H. G. M. 

Capt.- 

Bated 


“Beir. 


• Outside the rfatio*), report upon the number and size of 
entrances, whether approached by steps. If approach to 

Btation IS in a cutting or embankment, it is only good for 
lining infant^. Note what space outeide for formiS 
J troops or parking wagons before entraining. Wliether 
station IS in an embankment, cutting, or on level. 


Westem^*&t*r*ww7 railway (as ‘Great 

in feet and incbeo or .single ; gauge* accurately 

m teet and mches mside measurement ; description of rails 

and how laid on sleepers, whether longitudinal o^r transverse 
Bridges, cuttings, embankments: and level Tr^sl » 

Tunnels, le^th, how revetted, soil. crossings, 

ont^:^ ^0 quickly o„t 

out, or stations extemporised-that is where the line fs™ 

of (»‘'«h 

^gt:n‘^diL“X”cS fc* 

their carriages so « to shift wSto fit new gaur““ 
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EECOSls-AISSASCE OF TILLAGES. 9.5 

the level, where rails to form sidings can be laid in, and 

whieli are |jJo6e to a main road. 

Telegrajil^—iinBiber of wires^ and where connected witli. 
Distance between stations — Heights commanding the line.. 
Defensive capabilities of stations. Sux>piies of rails'^ sleepers' 
Ac. j should be noted. ' * 

WTiether line to required destination goes 
straiglit forward, or whether necessary to shunt and go back. 

5Mien two lines cross, state whether a train can be 
•shunted from one line to another. If it cannot, whether 
facilities exist for making a short junction between them, 
rhis may be when one line is on the level and the other on 
an embankment, merely high enough to pass the engine 
below the other. Otherwise making a junction rapidly may 
be considered difficult. 


SECTION! \^I. 

EECOKlSrAISSAJS'CE OF TILLAGES. * 

Some idea of a village may be obtained without gom« 
inside. \ illages built on hilly, rocky, or marshy ground 
are usually irregular— the houses are scattered. If there 
IS a stream, the houses usually line it on either side. On 
eyen ^ound the number of main streets and their general 

^ expected near a church or large 

public buiidmg. ^ 

Kote character of groimd aU round, especially that bor- 
dering roads on outskirts of village. Can the village be 

When time and opixirtunity permit, examine carefully 
open space.s inside, nature of enclosures round the houses 
(whether hedges or walls, high or low). What houses avadable 
foi depots hospitals, or barracks. The /mwaes— material size 
whether thatched, tiled or slate or wooden roofs : whether 
detached or touching. P<;sition and size of chm-ch and church- 



The best site for an encampment or bivouac, when troop® 
are liable to be attacked, is under cover of the position they 
would occupy for defence and not actually upon it, but near 
enough for all requirements of speedy occupation. 

It is a great advantage to be independent of tents because 
of the traijsport they require. If close to the enemy the 
troops may bivouac, and if distant they may be in canton- 
ments. 

But tents may be required in sparsely populated countries; 
and, as the sanitary principles which apply to camps hold 
gocKl for bivouacs, the seledion of fjroinifh will now 

be considered. 

For convenience of arrangement, the Report may be 
divide^ as follows : 

1. ^Site-including (a) its sanitary aspect; (6) general 
convenience ; (c) communications. 

2. Bxtmt and 

3. JFater, food^ and fueL 
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yard. What good points from which to ' observe suiTouiiding- 
country. whether ' narrow or' tortuous, whether 

suitable for heavy, traffic. . .Rosition: ^of po^j- office and 

telegraph. 

Note whether ■ an enemy could reconnoitre village from a. 
distance. 

WaUr — its quality, quantity, and how reached, and 
whether it could be cut off by an enemy. 

Whether village may be passed, by leaving main road and 
making a detour. 

Give, the names and addresses of persons who could afford, 
information. * 

For ^ supplies ’ and ‘ accommodation ’ see pages 106, 107. 

Tlie capabilities of the village for defence would probably 
be noted in a separate report. 
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SECTION Till. 


CAMPma ejaoraD. 97 

4. Suitability for proper didrihutmi of tlie various anus 
and the i^^ii-coiiibataiit departments. 

1. Site to be Iiealthy — drainage good from nature of soil 
•or gentle slope. Sand, gravel, and clialk tlie driest. Clay, 
newly ploughed ground, the site of an old encampment, 
marshy land, and brash wood (unless on sand or gravel) are 
bad. In a forest even an open elearmg is unhealthy because 
of decaying leaves. .. 

Gemml eonvenmice. — Slopes not too steep, especially for 
cavalry. Hurdles, brushwood, branches of trees, heather or 
straw are useful for ghdiig additional shelter and bedding 
(especially for bivouacs). Convenient to have a market town 
near. 

Communications to and from camp, as well as those inside, 
to he sufficient in number and good. ■ Site not to ^he '^ 
obstructed by ravines, marshy, or bad ground— and if these 
exist, note best points of passage across. 

m 

2, Hxtetd required depends upon the number and nature 
^>f the troops, and whether the camp is to be occupied for a 
long or a short time. As a rough guide calculate as follows 
fur temporary camping grounds : 

War stmujih . — For one battalion Infantry 130 yards 
square. For one regiment Cavalr)" 200 yards front, 150 
depth. For one battery of Artillery 130 yards front, 100 
depth, ♦ 

When a brigade or division is to be encamped, calculate 
for each battalion, regiment, &c., on above data, and allow 
fully double that total space for the whole encampment, to 
give room for hospitals, head quarters, commissariat depots, 
engineer and ammunition trains, police, <&c., and for spaces 
between corps, and for ground unsuitable for occupation. 

The nhape should allow a convenient arrangement of all 
arms, as briefly explained below in paragraph 4, 

3. Water, — Good and abundant — best from running 
streams fordable here and there with good gravel bottoim 
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Facilities for filling water carts (best to run tbem into, water; 
2' or 3' deep), and for watering horses, either b^ walking 
them into water not less than 4^' or 5" deep, or Iw construct- 
ing wooden troughs (easily made with planks from house 
floors) or trenches dug in the ground, filled by buckets or 
portable pumps, or the stream itself may be diverted into 
them. „ , * 

A horse or bullock drinks about 14 gallon at a time, in S 
.'.minutes. 

Drinking and cooking water for men should be taken 
stream ; next, water for horses and cattle ; next, bathing: 
place ; and last, washing place, farthest down the stream. 

If water be scarce, find best jdace for a dam, or where to 
sink barrels to collect a supply. 

Seelcing for v:ate)\ — ^ Surface springs should be sought for 
in depressions below the general level, where the earth is 
moist, or where the grass is unusually green, where gnats 
iiover in swarms, or where the mist rises thickest in the 
evenings.’ Also seek under stones in dry watercourses, or 
where birds direct their night flights, or where the bushes 
I ; grow in sandy soil, or, in wild countries, the points where 

paths of men or animals converge. 

Testing water, — ‘Drinking water should be clear and free 
from colour, taste, smell, or deposit, on standing.^ ‘Water 
from small ponds or shallow wells should be avoided.’ 

If a stream have a muddy bottom, beware of stirring up 
the mud vrlien dipping vessels into it. 

Amount of xmter Tequired. — Where water is abundant; 
calculate as follows: Each man requires for drinking 3 to 4 
pints a day. For drinking and cooking f to 1 gallon. For 
drinking, cooking, washing, Ac., at least 4 gallons. For 
hospital supply, at least 40 gallons. Each horse reqaires for 
drinking G to 9 gallons. 

To falcidate amount of water supplied by a running stream. 
— Multiply together average breadth, depth, and velocity in. 
feet per minute, and multiply product by 900, which gives 
the number of men for whom there is water supply, approxi- 
mately. 
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m 


The fiiifficieiicy of supply from wells may he tested 
roiiglily ^iios : Measure deptli of water in well ; draw off 
rafl-clly a ^vcn nmnlter of gallons, and note the diminution 
in deptli and time taken to recover original depth of water 
— then compare this time with amount originally drawn off. 

For Food see page 106. ■ 

Fuel should fee at hand* Trees (about 1 foot diameter) 
with brushwood to start the fires. Pine trees and other soft 
wood are bad, but ash, maple, beech, birch, and other hard 
woods are good for fires. 

4. The practical value of a report upon a camping ground 
is at once increased if information be given as to most suit- 
able sites for each arm and for the departmental branches. 
The following hints may be of use : 

Horses should be watered three times a day, therefore 
they must not be too far from water, nor xficketed in the 
middle of the cain|>. The ground should be firm and the 
slopes gentle. 

Ko tents should be pitched in the bottom of a valley, as 
sudden heavy rains vrould flood them ; nor upon too low 
ground, but above the influence of miasma and night mists 
from rivers and swamps. 

When practicable, no ravine, stream, or other obstacle 
should run through the camp of a brigade, ^ertainiy not 
through that nf a regiment. 

Main communications — whether roads or bridges — should 
be kept clear of tents. 

Hospitals to be located on the healthiest sites, not near 
cavalry lines ; and, in large camps, in rear of all, and con- 
veniently distributed. It is convenient to place them near 
roads, on the way to a railway station. 

l^Tote the nearest post office, telegraph office, jail way 
station, and market town. 

Commimmit Depots should have roads or good sound 
ground leading to and from them, in good communication 
with the whole camp and conveniently posted. 

h2 
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Sites for Brigade and Division Head Qv.arters depend 
more upon the position of the troops than upon the personal 
comfort of the staff. ^ 

^liigiiiceT JPcivk and A.77iYniii)iition Tvcihi to be near main 
roads and towards the rear. 

Before making a reconnaissance of a camping ground the 
following points should be known by the reconiioitrer : The 
direction of the march into and out of the ground, and the 
number of men and horses, and the nature of the arms for 
which the ground is to be selected. Also the direction of 
the enemy. 

The sketch should be on the scale of 4" to 1 mile. 
SECTION IX. 

EECOKNAISSANCE OF BIVOUAC GROUNB. 

‘ * In selecting a site for a bivouac, wood and water are, 
as for camps, the great requisites ; but a good supply of the 
former is more essential for the bivouac than for the camp, 
as it is robbed of half its enjoyment unless the men can have 
fine fires to sleep near. This is all the more essential if the 
nights are cold. In cold weather, woods are the warmest 
jdace for a bivouac. In tropical climates it is pleasanter at 
night to bivouac in the open. The sanitary principles that 
apply to th^ selection of camps hold good in choosing the 
site for a bivouac ; dry and sheltered positions should be 
selected/ with straw, heather, or pine branches for bedding, 
to give the men the best chance of rest. Fires are most 
important in warm weather also, at night, if there is mist 
or dew in early morning. 

SECTION X. 

RECONKAISSAISrCE OF MOtJKTAI3SrS. 

For military purposes a knowledge of the roads, passes, 
and tracks over the mountains is what is principally required* 

* Wolseley’s * Sol<iier’s Pocket Book.’ 
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If tlie lines of Svater partings’ -(or ^ waterslieels'^’ ) of 
ctiains and spurs, and the watercourses of valeys aiid raidnes^ 
are sliown^on the sketch, ' a "very fair general idea of. the; 
whole iiionntam range may be gathered. ■ 

The sketch should show the relatix^e heights of the prin- 
cipal hills, and their communications and points .of con- 
nection. 

Usually TfMfh follow the lines of valleys. , If two valleys 
ran nearly parallel, a passable track may be found along 
the water parting of the MU between them. 

Hote particularly the worst and steepest points of the 
roads, and the parts most liable to be flooded by mountain 
torrents — and whether practicable for carriages, beasts of 
burden, or infantiy only, Whether bad parts may be re- 
paired, or altogether new routes followed to avoid steep 
inclines (up or down) or dangerous defiles. 

Mountain streams are liable to sudden floodings — indi- 
cated hy larp round boulders lying in their bed. Ascertain 
from inhabitants to what extent these floods rise. The 
steeper the mountain slopes, the quicker the streams will 
rise. Fords across these streams are seldom good for 
horses. 

Eavines may be dry one day and overflo’wed by a torrent 
the next ; but when dry they may serve as roads, therefore 
ascertam where they lead to and where they join the main 
track. 

Passes to be carefully reported on, especiallj^ if no other 
good road exists. The best pass is not always the least 
elevated ; the latter are frequently marshy. 

Kemember that often it is easier to go round a hOl, 
foUowing a contour, as it were, than to go straight over 
it. 

On very high mountains many passes are impracticable 
for months together, from snow-drifts. Ascertain particulars 
about this. • 

It is useful to not© what points give the best views of 
surrounding country* 
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SEOTIOI^ XI. 



■BECOJOfAISSAKCE OF A SMALL POST., . 

An officer charged with the defence of a small post, or 
with the selection of one, is required to send in a report and 
sketch explaining all that should be told. 

The sketch should be on a scale of 4^' or 6" to a mile. It 
should show the direction of the enemy, and the positions of 
the picquets on either flank, and of the support ; also direction 
of remarkable objects in front (as a church, village, hill top, 
&c.) as useful guides hereafter. 

Usually a report separate from sketch must be rendered, 
not only describing the positions of sentries, detached 
parties, routes of patrols, &c., which may be shown on the 
face of sketch, but giving reasons briefly for all that has 
been done, and which would not at first be apparent to any 
One unacquainted “with the ground. There should also be a 
general explanatory description of the whole ground. 

This report to be written on half margin foolscap (when 
practicable) in the form of a memorandum, with names, rank, 
and regiment of writer and person to whom addressed; 
date, hour, and place from whence despatched, written at 
the top. 

The report may be divided somewhat as follows, modi- 
fied according to circumstances ; 

1. Gefiieral descri^timi of ground — level, hilly, or undu- 
lating, The ravines, valleys, and hollows ; the hills, spurs, 
underfeatures, and cliffs. 

2. Facilities for coven Woods, fences, walls, embank- 
ments, and natural dips. 

3. Water— m an obstacle. Rivers, streams, large ponds, 
marshes, and how they may be crossed by defenders or 
assailants. 

4. Boads, and all means of communication — even smaU 
paths and tracks leading to the front, rear, and laterally — 
those leading from the front through woods and hidden 
groimd to be most carefully noted. 
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5. to be described in det^^ if intended to be 

rendered defensible and held, ' . 

6. in front, rear, a 

7. Bisposition of sentries, detached and examining parties, 
and routes of patrols, with reasons tersely given. Also bow 
connection witii other picquets and support is maintained, 

and how the main body of your own picquet is posted. 

8. Weak points, which require careful watching, such as 
a wood or hollow in front, or a deep winding valley. 

9. Line of retreat, if forced back in one direction or 
another, and how the retreat would be conducted, 

10. Becoml position to which the picquet would fall back 
if necessary, and make another stand. 

11. upon the support. 


By giving these particulars the relieving officer will know 
much that is useful even before he reaches the ground. 


SECTION XII. 

EEC02?NAISSANOE OF A POSITION* 

Properly to reconnoitre a great ‘ Position ^ with a view 
to selecting it for defence, requires a wide knowledge of 
tactics, and the duty would probably devolve upon officers 
of supeidor rank. 

But a commander may have selected a localsty generally 
as likely to afford a good defensive position ; his knowledge 
from maps may enable him to do this without having 
examined the ground personally. Details, however, may be 
required which his maps do not show, in which case recon- 
noitrers would be sent forward to gain this information. 
They would make a detailed sketch of the whole ground 
{scale 2^^ or 4'^ to 1 mile), or a trace or enlarged copy taken 
from some existing map would give general feature!!, after- 
wards to be filled in, and a report sent in explaining all 
matters of tactical importance. This, however, is a subject 
which goes beyond the limits of tliis manual. 
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The possibility of many tactical formations depends mncli 
upon the slopes of the ground. A slope of 10^ has a con- . 
siderable effect on the movements of infantry in^close form- 
ation. On a slope of 20*^ the movements of cavalry and 
artillery cannot be carried out in an orderly manner, except 
as single horsemen. A slope of 30° may be considered as. 
impassable for infantry in close formation. 


SECTIOIS^ XIII. 

AEEAIvaEMENTS FOR A CONCERTED RECOX2s'AISSA:5sCE OF A 
DISTRICT. 

It may be necessary on sei’vice to have a tract of country 
— say 10 to 12 square miles— quickly reconnoitred. 

The numl^er and skill of the reconnoitrers requisite v'ill 
depend mainly upon the nature of the country, the amoy.ni 
*!>f details needed, the time allowed, and the nature of the 
maps available. 

Before starting, all available maps should be carefully 
studied — it will save time in the long run to do so — and each 
officer should have some specific work allotted to Mm. 

The following example may serve as a general guide how 
to set about such a task, without going into details which do 
not come witMn the scope of this treatise. 

Bee Plate XVI. 

Exmnple . — A rapid reconnaissance is to be made of the 
country between Croydon, Sutton, Banstead, and eastward 
to Bed Lion (London and Brighton Bailway), with a view 
to reporting the facilities afforded for moving troops over all 
parts of tMs district, and bivouacking them thereon. The 
enemy is towards the north ; line of retreat southward. 
Becoimoitrers to start from Banstead. 

Thr^e reconnoitrers might examine this ground by fol- 
lowing the routes as below. 

[The dotted lines, lettered, indicate the several routes, 
with arrow heads to show the direction to and fro.] 

1. Eoute A, A, going out by high ground, in order to 



COAST RECONNAISSANCE. 


Iiave a better of tbe whole country, and returning by 
the railway and yailey. 

2. E-ourg B, B, examining cross roads to south on the 
way out, and those to the north on return journey, 
shorter distance than A, A, because ground more cramped. 

3. Route C, C, examining railway, means of crossing it, 
stations, &c. 


SECTIONT XI'^^ 


COAST RECONNAISSANCE. 


A coast line may have to be recomioitred with one of two 
objects, (a) with a view to defending it against a hostile 
landing : (/>) with a view- to effecting a landing. In both 
cases pretty much the same sort of w’ork will have to be 
done, as the pros and cons must be ascertained on both 
sides. . 

The report may be arranged somewdiat as folIo%YS : 

1. The 

2. Topographical (kscription of beach and foreshore. 

3. CoHntrg inland within camion shot. 

4. Co7nnvf.}dcatio)is, 


1. From charts, ‘ Sailing Directions,^ * or local pilots or 
experienced fishermen, ascertain depth of water, to show 
whether large ships may approach the shore, tc^ cover a de- 
barkation with their fire. Describe position of sandbanks 
and dangerous rocks. State rise of tide ; prevailing winds 
anchorages ; whether the bottom is * foul ^ with rocks, or of 
sound good holding clay. 

2. Width of beach at high and low water ; whether sand 
(hard or soft), shingle, mud, or rock ; whether bordered by 
ciifis, sandliills, &c,, and points affording passage from 
beach inland. Liability to heavy surf, and how far d^iending 
upon direction of wind. Whether beach, and country imme- 

are published by tbe Admirahy giviag mimite infonimtion 
m aR these matters, aad may be purchased by any peiwm. 



SUPPLIES* 

diately beMnd, is under fire from the sHps. '^nietlier liills 
or headlands afford suitable positions for the defendex’s. 

3. Mature of country inland ; whether ierel, iSily, open, 
woody, <S:c. Whether liable to artificial or natural inunda- 
tions. l!^ature of soil. Whether intersected by hedges, 
deep drains, swamps, &c. What position is favourable for 
defence against the invader, and what points the enemy 
might occupy with a small force, to cover and hold the 
landing place during the operation of disembarhing Ms 
troops. 

4. Kote carefully how men, horses, and carriages can be 
brought from beach inland, marking the best routes or tracks 
leading to main roads, describing their suitability for heavy 
traffic. 

Even small harbours may prove invaluable for landing 
heavy guns and stores. Describe in detail size and depth : 


ACCOMMODATION. 
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20 lbs. of iintlbreslied com form a ration. ■ 

28 lbs. green forage = 10 lbs. bay. 
l^d of bay = 36 trasses, of 56 lbs. eacb. ' 

1 trass of straw weighs 36 lbs. . 

1 bnsbel of oats weigbs from 36 to 41 lbs, 

14 lbs.' of bran - 0 lbs. oats. 

An averaged-sized ox supplies 300 rations* 

„ „ sbeep j,, 45 „ 

n pig M 110 „ 

A load for a borse or mule may be estimated at 200 lbs. 

/' 2-borse wagon ' „ ,, 800,, 

5j 9) 4: ,, 5, ,, ,9 1,800 ,, 

,, „ 6 „ ■„ ' (general service new pattern) 

may be estimated at 3,300 lbs. 

ACCOMMOBATIOX. 

An approximate calculation for temporary accommodation^ 
on the line of march may be made on one or other of the 
following data : 

1. Allow 25 soldiers to eacb small bouse, or 100 to 200 
to eacb large bouse, 

2. For large buildings take J number of square yards in 
the ground floor for number of men per story. 

3. Multiply the number of flues by 6 for number of men. 

4. In a room 15^ wide allow 1 man per yard of length. 
In a room 15' to 20' wide allow 2 men per yarS of length. 
In a room more than 25' wide allow 3 men per yard of 
length, 

SHELTEK FOE HOESES, 

In outhouses, sheds, bams, A'C., if 15' wide, allow 1 horse 
to every two yards of length. If 24' wide, allow 2 horses to 
every two yards of length. ^ 
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SECTIONS" XTL 


mmrCTXOKS for COURSR of field SKETCHIXfi A^-D RECON- 
NAISSANCE of ground for N0N-C03Drmsi0NED OFFICERS 
OF INFANmr, CAVALRY, .IND ARTILLERY. ISSUED ET 

authority. 

The -whole teaching must be based on the j>rinciple that 
. .® t*® trained as makers of maps, but as. 

mteUigent soldiers, who will be required, either to work 
alone, or to assist Officers in investigating as quickly as pos- 
sible and reportmg clearly the military capabilities of a piece 

ot countiy, whether maps of it are abeady in existence or 
■ not. 

means used ought to be such as are likely to be 
available on a campaign ; the Prismatic Compass, therefore, 
tiiough a valuable instrument, the use of which should be 
tooTO, must be considered as generaUy beyond the reach of 
me JNon-coiiimissioned Officers. 

On the other hand, a Pocket Compass appears almost 
necessary for aU Cavaliy Officers and Non-commissioned 
Omcers, m they may often have to ride by it ; and it will be 
toimd quite sufficient for ordinary purposes of sketching roads 
or features of ground. 

ITo class should consist of more tlian eight men, or ten at 
the very o&tside, and not more than four should be taken 
irom each regiment, when the course is not carried out red* 
mentally. ^ 

The materials required will be : 

Some sheets of Drawing Paper Olliatman’s pressed is the 
« 7^^ fridge paper will do) cut into pieces 

Ot half foolscap size. Colours : Burnt iSieima, Crimson 
Lake, Prussian Blue, and Gamboge. Steel Pens (not 
ett^ng pens, they are too fine). A few sheets of 
Dnstol Board, or Card Board, cut into narrow slips, for 
sc^es and rulera. Camels’ hab brushes with fine 
points (one for eveiy two men will suffice). 
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For each man : 

A comimiii Magnetic Compass,^ the needle of which can 
be clawed and undamped at will. 

A piece of stout Millboard, about 0 in. by 6 in. (the backs 
of old books would do), with two common inclia-mhber 
bands for each, and an extra band in the pocket lest one 
shoukl break. 

A gcH'id H Pencil and a small piece of intlia-rubber (not 
ink-eraser). 

A red, a green, and a blue Pencil, 

This is all that is absolutely necessary, but a Book for 
road traversing and a Boxwood Protractor should also 
. be lent : 'SO, that the INon-conimisioned Officers should 
learn the best way of traversing and plotting, t 

The Instructor must have in his possession sufficient pris- 
matic compasses to teach the use of them, as the work done 
by their means w(nld perhaps be more accurate but the 
]Non-commissioned Officers should be taught that they must* 
on no account regard the prismatic compass as a mceB&ary 
for field sketching. Much of the most useful work is per- 
formed in war without the use of any instrument. 

The course will be four weeks of five -working days each ; — 
twenty days. 

During the last week of the course there will be an ex- 
amination conducted by the Instructor ; who, from the results 
of it and his own knowledge, will divide the Xon-commis- 
, stoned Officers into two classes : . - . 

1st. Those who have shown such ability in field sketching, 
as well as in reconnaissance, that they might usefully 
be given further instruction, and become, in their turn, 
able to instruct. 

2nd. Those who are capable reconnoitrers, but can only be 
rough draftsmen. § 

» It should have a cover to preserve the glass, and a ring attached. 

t Bee page 21, 

J The men should compare a sketch done by means of a prismatic 
^compass with one done by ordinary compass, to show them how oor- 
jrectly the latter may he drawn. 

§ This class of men may, to a certain extent, make up for their short- 
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During the course, tlie Non-commissioned Officers should 
be taken off all stable duties except evening staWes, and all 
guards and parades except on Saturdays and ^ndays, but 
they may still attend to the interior economy of their troops 
or companies. Eegimental Officers should attend the classes 
as often as possible. 

The following course should be carried out as nearly as 
possible in the order given, regard being had to weather. 
About four hours’ work each day should be exacted. 


FIEST BAY. 

Dftfiniiiom. 

^ Begin with a lecture describing the importance of recon- 
naissance in war, and how, by a proper division of labour, 
each man’s work would form an important item of the recon- 
4i^naissance. Then take the class out of doors, and instruct 
them thorouglily in the meaning of common military terms, 
with the details appertaining to them ; such as— 

Ground : Its various features. * 

Water : Ditto.f 

Beads : Different kinds and conditions. { 

Eailways : Tunnels, viaducts, cuttings, embankments, 
sidings, ■ 

Woods : Their details.§ 

comings as draftsmen by their greater power of observation and descrip- 
tion. 

* Open or close, undulating or level country, heights, valleys, 
ravines, cultivation, &c. 

f Streams, rivers, nature of right or left bank, canals, streams for 
irrigation, current, banks ; dashes, marshes, river sources, springs ; 
bridges, fords, and water-mills {see page 83). 

I Main roads, country roads, bridle paths, nature of route (whether 
metalie(|, how, and in what condition), tunnels ; viaducts (their dimen- 
sions), gradients, boundaries, telegraphs (posts, stations, &c.) (see also 
page 74). ^ 

§ Forests, woods, groves, brushwood, or underwood, glades, rows of 
trees, &c. (see page 90). 
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Inliabitecl Places : Towns, 'yiilages, farms, &c. ; walls, 
Iiedg^, gardens, c^'c. ; defensible houses, &e. 

Special SSeatures : Country houses, towers, tall chinineys, 
steeples, mills, lone trees, <&:c. 

Each Non-commissioned Officer should carry with him a 
plate of conventional signs, and compare them with the actual 
features represented. 

The Instructor must explain the likeness in each case, 

N.B. — Throughout the course, questions on this first 
lesson should be frequently asked, , 

SEC'ONB BAT, 

Beadmg Ma2ys. 

Give a short lecture explaining the common errors made 
in depicting features of country.* Then take an ordinary 
map with niiiitaiy features not marked on it (a rough one 
might be prepared), and show how^ little of the necessary'^ 
information it contains. Then show a six-inch map, with 
military features, and point out instances of the conventional 
signs which are by this time somewhat familiar. Question 
the Non-commissioned Officers on them. Then, placing the 
map before them, let each in turn suppose Inmself to start 
on the map from a point on a road or the open coimtry, in a 
given direction, and tell what is passed over and what is on 
either side of the march. ^ 

Explain the chief points of the compass as seen on the 
map ; but do not yet show the compass itself. 

Question thoroughly till the class have fairly mastered 
the features of country, as shown on a map. 

As a change during this lesson, they may pace distances, 
for half an hour.f 

* Common errors: — bridges, cuttings, embankments, trees, and 
bouses too large ; roads too wide ; bends in roads exaggerated-* 

t As a rule, on level, even ground, infantry soldiers pace distances 
with fair regularity, if allowed to take the ordinary ‘ pace * of 
But it will be necessary- to give frequent practice up and down hill, and 
over rough ground, and along winding roads. 
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. . ■ Tmm> AND, FOtJ.RTH BAYS. 

During these two days the ]Non‘Coriimissic^d Officers 
should, at some convenient time, be taken out, if they are 
of cavalry or field artillery on horseback, if of infantry on foot ; 
when each mounted Kon-comniissioned Officer should ascer-' 
tain the pace of his horse at the walk and trot over a measured 
distance of not less than 200 yards ; * after this the riders or 
men on foot should be sent at intervals over a distance of 
half a mile or so, reporting the distance as they estimate it 
on their return. The Instructor will of course know this 
distance accurately. Care must be taken that the INon- 
oommissioned Officers do not compare their estimates. All 
distances to be estimated in yards. 



During this practice those who are not actually pacing 
the distance may be <^uestioned on features of ground within 
:sight. 

• On these days the indoor work will be as follows : 

Give out the plates of conventional signs to be copied, 
whenever there is spare time, with a hard black-lead pencil. 

hfo attempt should be made at this stage to imitate the 
fineness of engraving, but there must be no possibility of 
mistake in the meaning of the work. 

Ho printing must be attempted, but only clear small 
writing. 

Also givp the Hon-commissioned Officers practice thus : 
Let each man have a piece of paper, marked in squares the 
sides of which represent known distances ; the paper should 
also have two pencil lines on it representing a road. Write 
on the black board: 'At im yards road passes, by a brick 
bridge, over a stream which runs east to west, and is 20 

* If yonr horae takes, say, 106 steps in going over 100 yards at a 
walk, yon can tnm any number of steps into the corresponding mimber 
of yard% by deducting 6 from every 100 steps taken. For example : 
400 steps = (400—4 x 6) yards = 376 yards (nearly). And similarly 
for any other number of steps of the same horse moving at the same 
pace.’ When pacing on horseback, count every other step, Le. every 
.time the off foot comes to fiie ground, and double the total. 
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SIXTH BAY. 


Asdeiiilile in tlie class-room, and let each man provide 
himself rndtlia rough ■ scale, two. inches to the mile, thus: 
On the edge of a piece of cardboard mark dirisions of |* 
of an inch each. Tliese- will represent 220 yards. ' Divide 
the quarter inches into two parts. These subdivisions will ' 
then represent 110 yards each, a sufficient measure for rough ' 
purposes. The use of this, made .in live minutes, will give 
the men ideas on the subject of scales. Go out on foot, 
carrying the skeleton maps prepared on the preceding day, 
and let the Kon-commissioned Officers put in* the features 
along the road by pacing, and estimating distances by the eye, 
always ..using the': cardboard .scale. - By this t.i.nie the^'Fon 
commissioned Officers will have discovered that they do not 
know exactly what features should be put in and reported. 
Tell them to write on the sketch wdiatever they think ought 
to be reported- They will encounter some difficulty, and be 
prepared for the lesson of the 

♦ 

* The common error in this practice is to draw everything too large, 
as soon as iK)ssihle to draw on 


yards wide. At 180 yrirds, cross lanes to — on east and 

— — west ; ’ and so. on, describing various features, 

which thi* men should ma.rk at once on the paper, using 
black, red, green, and blue pencils, the-, red for buildings, 
green for woods, and blue for water.* . 


FIFTH DAY, 

Explain the methods of copying, enlarging, and reducing, 
maps, and give a piece of skeleton map, "without hills, to be. 
enlarged. Each man should start with a marked square, - 
and add as many <itherb grouped round it as he can do in the.' 
time. The map should represent a piece of country near at 
liaiid, and is to be enlarged to a scale of two inches to the 
■ ■ ■ni:ile. 
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SETENTH BAY. 


Give a lecture on what is to be reported, dncl t^-pical 
example of a good road sketch and report. Let the hTon- 
commissioned OMcers make fair copies of their sketches 
produced the day before, using black, red, green, and blue 
pencils. 

Prepare another skeleton map for the next day, but of 
new ground. 

EIGHTH BAY, 

Precisely the same work as on the Sixth Day. The 
knowledge gained up to this time ought to ensure the pro- 
duction of a fairly good report. Cavalry hTon-commissioned 
Officers should now be working on horseback. ^ 


iiil-. 



NINTH DAY. 

Fair sketches and reports to be made from the work of 
the Eighth Day. 

Give a lecture on slopes and practical methods of esti- 
mating them,t and on the representation of hills. Give 

* Let the original drawing, done on horseback, be as neat and dis- 
tinct as possible. Do not rest the sketching board iij>on the saddle or 
folded cloak, but hold it in your hand, or sling it from your neck. Use 
coloured pencils freely, and, when not in use, slip the pencil between the 
buttons of jox» jacket, or under the cloak strap. Use india-rubber, not 
the finger, to correct a mistake. 

t The steepness of natural slopes of ground is much less than is 
usually imagined. Show the men examples on the ground of slopes of 
2® , 5°, 1 2°, and 20'^. When a hill sketch does not show clearly which 
is the bottom and which the top of a hill, draw a small arrow head, 
always ]>ointing down hill. 

Ground which rises 1 foot or 1 yard (measured vertically) in 
eveiy 12 feet, or 12 yards (measured horizontally), is said to have a 
slope of H in 12/ or may be expressed thus "This degree of steep- 
ness may be also expressed as <5 degrees,^ or 5®, and similarly for other 
slopes. 

Gradients may be found roughly as follows (Plate 5) : 

Let A B represent a man on horseback. B C the slope of the ground. 
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practice in tlie same, both in and ont of doors. ISTo time 
must be wasted in attempts at i^retty drawings.* 


TENTH DAY. 

The same as during the latter part of the ISTinth Day till 
some facility is acquired. Lend examples of hill shading to 
such as wish to practise out of hours, but no such example 
must be taken out of the class-room. 

A fortnight will have elapsed between tliis and the first 
lesson, and already such of the Non-commissioned Officers 
as have fair capacity will have learnt enough to make a 
useful reconnaissance in any countiy, ordinary maps of 
, which exist. , ^ . 

The second fortnight will be spent in sketching without 
maps, and in confirming the knowledge previously acquired. 

G a p<>mt level witli the man’s eye (supposed to be 8' above his horse’s 
feet). The steepness of the slope may be found by measuring tli^ 
distance B C. 

If B C — 32 yards, slope is 5 degrees, or ra. 

,j ~ 21 „ » }j » jj i* 

,, “16 ,, ,, j, 10 „ >5 

~ 10^' „ „ ,, 15 5, 

jj =8 „ a 20 „ 5» 

If the observer be onfoot^ and his eye 5^ feet above the ground — 
if B C = 22 yards, slope is 5 degrees, or 

„ = 15 „ j, JJ 7 

,, =11 ,, ,, )j 10 „ ,, ^ 

JJ = 5) J) JJ 15 ff )9 i 

J, = 5^ ,, ,, „ 20 „ ,, ^ 

To Jind apoint level with the eye when the observer is mounted. 

Measure on a wall a height, A B (Plate 4), equal to height of 

observer’s eye. Let the observer draw Ms sword, and hold it ui-'right 
in such a position that the point is level with line C A j let him 
remember the exact position of his hand resting on his tl^gh. The 
method of applying this to practice in the field is obvious. 

By this means any man may ascertain and report the most important 
gradients on roads or hill-sides. 

* What is required is a clear drawing, sufficiently correct. 

I 2 
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The lessons given during the past fortnight have been 
progressive, nothing being taught till the men have seen the 
want of it. ^ 

^ The same principle should be adopted for the rest of 
the course, which, however, cannot be laid down in detail 
as so much must depend on the weather. Ko man can be 
expected to work well with compasses, <S:c., in cold and wet 
weather. 

Ifon-co^issioned Officers of oavali? should freouentlv 
make sketches on horseback.* 


Third Week. 

ELEVEKTH DAT. 

Supply each man with a pocket compass (wliich need not 
cost more than two or three shiUings), a pencd and a piece of 
mdia-rubher, his scale, and the millboard and bands described 
^ve, and intended to act roughly as a sketching case : even 
the cover of a book would do. There should be one sketching 
for each class, and the Kon-commissioned Officers should 
be taught to imitate it ivith rough materials, such as twine 
iMtead of straps, &c. Explain the use of the compass, and 
Magnetic North and South, f Take the class out to sketch a 
in the rough-and-ready way suitable for war, as follows : 
Place the paper (fastened by elastic rings to the millboard) 
horizontally, with its longest sides parallel to tho direction 
of the road. Draw a line to represent the direction of the 
road, and lay the compass on the paper near one of the top 
comers, as is most convenient. Mark on the paper, without 
altemg its position, points opposite the two ends of the 
neeffie, and draw a line to represent the Magnetic North and 
bouth. Then pace along the road, putting in the features as 

* Alffiongh some experienced practical men sav that the recon- 
noitrer shcmld dismount when he has to make a sketch, yet in manv 

^ ™ horsehacfc-and men should 

ieani, if possible, bow to do this. 

t Sketches sent in by Non-commissioned Officers need only show the 
Magnetic Korth, and not the True North (see page 4). 
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yon go until you come to tlie first bend. There, place the 
compass on tlie paper, adjusting the paper until mag- 
netic Norm and South line, as previously marked iixxm it, 
correspond in direction with the ends of the needle. Draw 
by eye a line in the new direction of the road, and proceed 
as before, 

TV^LFTH, THIBTEEOTH, FOXJBTEENTH, Am> FIFTEENTH 
; . ■ DJlYS, ■ 

0-ive constant practice in sketching with common compass 
on a scale of two inches to a mile, and in making reports of 
roads, rivers, &c. The Instructor must invariabiy be present, 
and teach the men to save time by working in x>airs. He 
should point out good positions for troops and all things 
tliat ought to be rex>orted on. Hills must only be repre- 
sented (as they would be in war) by * vertical hachures 
rajildly done, but their height should be calculated and 
marked. During this week the principles of contouring 
may be taught ; but no time should be lost in contouring 
accurately, as the object is not to make maps but practical 
sketches : calculations of heights and distances by simple 
methods must be taught. 

Fourth Week, 

Teach the use of the prismatic com];)ass and protractor to 
all who show aptitude, and continue sketching* ground and 
making reports. The best pupils may be taught the use of 
check angles and interpolation. Sufficient horizontal 
liacliuring may be practised indoors to detect any talent for 
it ; but the principle must be acted upon that these Non- 
commissioned Officers are not to be trained as map makers, 
but as practical reconnoitrers of ground. Part of this week 
must be employed in testing the acquirements of the Non- 
commissioned Officers. % 

N.B.' — During the whole of the courae, frequently remind 

* Appi-oximate contours and stumping have now ten adopted for 
this purpose (m p^e &6). 
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tlie men that tie work they are about may often have to he- 
done m the neighbourhood of the enemy, and that in alT 

pkc“ Iiave 

Though a course occupying a month has been kid cIoito 
“r ^ probably be able to judge 
missknefoffioe ® all the Non-com- 

wit ^ instruction during the third and fourth 

;n?al Officer should be sent back to 

On the other hand, such Non-commissioned Officers 
M show ®xceptioiwl ability should be encouraged to carry 
the subject further and qualify themselves to becSe 
iMtructors in their regiments. t Examination in their power 

itTetk! ^^® 

_ Dunng Uie latter part of the course cavalry Non-com- 

^commissioned Officers 
Of artillep^ should practise reconnoitring over a wider extent 
of ground than is possible for infantry in the sale tSie Jnd 
cav^ and infantiy together should, once Ir S be 
w orked toge^e^ if the class is mixed, or if the proximity 
of c^ses of different arms admits of combined work - the 
cavahy tatog the distant portions of the ground to be re- 
connoitred, the infantry that close to the nfarch. It must 

iZTl . the length of the course is only 

sufficient to allowof the acquisition of elementaiy knowledge. 

instructor should mention in what 
IS supposed to be, especially when road sketehin- is 
men being tanght how to approach a hiU or other cover 
m order to reconnoitre it, if an enemy were near. This part of the 

mstmetioii, gives great scope for useful work. ^ 

instructed in ‘Eye Sketching’ without in- 
T?®I^^7tedintosmaU squares should be used (see note* 

^d^hv ‘ir'^ distances are put in by eve 

Bided by the small squares (see also pages 66--67). ^ " 
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The application of such knowledge must be practised assidu- 
ously afterwards with special reference to the capabilities and 
uses of tag arm, whether infantry, cavalry, or artillery. 

The following ty];dcal examples for practising 2son-coni- 
Ci'anmissioned Officers in reconnaissance may be found useful. 
Some of these may be carried out at almost e\"ery station, 
unci they will serve to show the men the practical utility of 
the foregoing course : 

1. Find out how many men and horses might be billeted 

in the hamlet of (see page 107) in time of war — 

showing by sketch where each man and horse would be lodged, 
with sufficient clearness to guide the officer in charge of a 
detachment to tell off the men to their billets immediately on 
arrival. 

2. Examine the country between A, B, and C, and ascer- 
tain how a patrol of 4 men might move from D to E, and 
thence to F without being seen from G. 

Select the sliortest practicable route that fulfils the§e 
conditions and mark it on tlie sketch, or describe it in 
writing. 

3. What point, not more than ^ of a mile from the road 
between A and B, gives the best view’ of the country towards 
the north-w’est. 

4. Mark on a map the line, alw’ays in sight of some part 
of the road A B, from •which the best view may be had of the 
comitry towards the w’est. (A useful thing for ‘ flanking party ’ 
to know" when enemy is tow’ards the west.) * 

5. In charge of a ^detached party ^ on outpost duty 
watching the ground between A, B, C, D, send in sketch or 
written report of this portion of ground (see page 102). 

0. A mounted orderly is sent from A with a letter to be 
delivered at B as soon as possible. Mark best route to fol- 
low ; the bridge at C is supposed to be destroyed, the hill 
(wood, village, &c.) at D being in the enemy’s hands. You 
are provided with a map, scale 1" to 1 mile. • 

7. Describe the road between A and B so far as you can 
examine it without leaving the ground included between 
€, B, B, and F. 
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.t 0, D, s, p. 

of are to be watered in villa- 

■pin “ Ime practicable. Examine the 

Village and report how the process of waterinsf can best k! 
earned out— describing where water is to be found wIiAfi. 
m ponds, wells, &c., and what number of horses should c^o tl 
each place, and by what route— to and from, ^ 
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With 20 Illustrations. New and Cheaper Edition. Small 4to, 
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The Spirit of the Christian X.ife. New and Cheaper Edition. 
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Christ in Modern Life. Sixteenth and Cheaper Edition. 
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Thornton Forster, M.A., and F. H. Bia.ckbuine Daniell, 
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MRAVEN"^ Mrs:— A YeaFs Meditations. ' Crown Svo, 6x . 
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An Introduction to the History of Educational 
Theories. By Oscar Browning, I^LA. Second Ediiion. 

■ ■''3r. M, ' ■ 
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IX. American Note-Books. 
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The Mystery of Pain. New Edition, Fcap. 8vo, ur. 

Hodson of Hodson’s Horse ] or, Twelve Years of a Soldferls, tife 
in India. Being extracts from the Letters of the late Major 
' W. S. R. Hodson, With a .Vindication from the Attach,, of '..Mr,. 
Bosworth Smith. Edited by his brother, G. H. Hodson, M. A. 
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IIOITIIA.% £, d?. —Eight Years in Japan, 1873 - 1881 , Worh, 
Travel, and Recreation. With three Maps. Large crown Svo,'^^ 

IIOOP£A\ iAzrj.— Little .Dinners,:;.. How to Serve them- with. 
Elegance and Economy. Eighteenth Edition. ' .Crowii 
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Every-Day Meals. Being Economical and Wliolesome Recipes 
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HUTTON, Arthur, The Anglican Ministry: Its Nature 
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and Art of Medicine. Second Edition. Crown 8vo,,6r. 
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ZMSfJSi Edmf'd A Braft Code of Criminal Iaw and 

Procedure. Demy Svo, 2ir. 

IMim, Artkmr, Popular Life of Budfte. 

Cwilaittiiig an Answer to the Hibbert Ixctiitcfs of iSli. Witn 
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Second Edition o Unnagemcnt . 

M 4 ZEEAr, Ei/.U-vJ^^na 

stn/s', VS' ?? ‘S 

Wold, King of 

Many Voicpc; 4 T “““ne. Crown 8vo, 4 
Christendom fro™ the*' *® 

'-’ographical Sketched c/oL S 
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MARAYIJM^ CapL Aihrt Hastings^ Tlie Great Frozen Sea : 

A f 'ersonal Xarralii’e of the Voyage of the Alert during the Arctic 
- Expedition of 1875-6. With 6 Full-page lihistrations, 2 Maps, 

' and 27 Woodcuts. Sixth and Cheaper Edition. Crown Svo, 61. 

A Polar Reconnaissance ; being the Voyage of the MJSrn 
' to Novaya Zemlya in 1879. With 10 Illustrations. jDemySvo, ifo. 

Marriage and Maternity l or, Scripture Wives and Mothers. Small 
crown Svo, 4J. 6i/. 

I MAMTIM£AU^ —Outline Wessons on Morals. Small 

crown Svo, 3^. 6 d, • ■ 

MAUDSLBY, //., Body and Will. Being an Essay con- 

cerning Will, in its Metaphysical, Physiological, and Pathological 
Aspects. Svo, I2r. 

AfcGBAT/I, Termce , — Pictures from Ireland. Hew and Cheaper 
Edition. Crown Svo, 2 j. 

M.A, — Theotokos, the Example for Woman. 

1 ' Dedicated, by permission, to Lady Agnes Wood. Kevised !>y 

the Venerable Archdeacon Denison, 32mo, limp ij. 6 d. 

\ M/ZZEBf The History and Doctrines of Irvingism ; 

or, The so-called Catholic and Apostolic Church. 2 vols. ^arge 
post Svo, 25X. 

The Church in Relation to the State. large crown Svo, 
7r. 6 d, 

7. < 7 .— Bulgaria since the War j Notes of a Tour in 
i' the Autumn of 1S79. Small crown Svo, 3.1. $d, 

I MITCHSZZf Zmjf A/.— A History of Ancient Sculpture. With 
''f numerous Illustrations, Including 6 Plates in Phototype. Super 

, royal Svo, 42/, 

Ijl Selections from Ancient Sculpture* Being a ForlfoHo con- 
H taining Reproductions in Phototype of 36 Masterpieces of Ancient 

. Art to illustrate Mrs. Mitcheil^s *^Hfetory of Ancient Sculpture,” 


''MflTBOBD, Through the Zulu Country. Its Baltle- 

I fields and its People. With iwe Illustrations. Demy 8vo, I4J‘. 

Grammar of the Baloochee Language, r,s 
it is Spokw In Makran (Ancient Gedrosia), in the Persia-Arable 
and lioman charactew. Fcap. Svo, 5/. 

MOUSSlP-O/iri/, Xev. W. Nassau, History of tSo.Church 

of England from 1600 * JUige crown Svo, 71. m* 

^iOMEZL, % Ab— Euclid Simplified in Method and Language* 
■' Being a Manual of Ceometiy. Compiled from llie »wt important 

: French Works, approved by the Univenuty of Purls and tlie 

i. Minister of Public Instruction. Fmp. Sve, ar. W. 
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MORRIS^ George,--^Th^ Duality of all Divine TriTfTi 

Dord Jesus Christ. For God’s Self-malifeslatTon^n^^^? 
tauonofthe Divine Nature to Man. 

JlIORSRf E. y., Ph,D. — First Book of Zooloe-Tr 

Illustrations. New and Cheaper Edition. &own\vo, ““S'® 

s.£S‘“ £5 

My DucatSsand^My Daughter. A New Novel, gvob. Crown 



, ot tne Biindu Daw. Demy Svo, 9^. 

'2VEPFMAJ\r, Characteristics from the Writing* 

Femg Selections from Ms various Works. Arraufred wil 

*»* A Portrait of Cardinal Newman, mounted for framing, can 
r T be had, 2s. 6 d. 

^^^WMAN,^Pranas^Wmam.~^^^ on Diet. Small crown 

New Werther. By Loki. Small crown Svo, 2s. 6 d. 
NICHOI^QN, Edward Byron.— T:1 cl& Gospel according to 

Translated and AnnoSSl, wi 

AT/COZJ iv^.G ^._chapters from the Phys; 

‘ Introduction to Geology 

Palaeontology. With numerous Illustrations. Crown Svofsi 

NOPS, Lessons on Euclid. Part I. con’tai 

the First Iwo Books of the Elements. Crown ivo, 2 s, 6 d, 

Notes on St. Paul’s Epistle to the Galatians. For Rf-adei 
the Authonzed Version or the Original Greek. Demy Svo, 20 

Pm 4 ya''V” w?v School La 

4C The Three Parts can also be had bound together, 3^ 
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OGLE^ W.f 3LI>., Aristotle on the Parts of Animals* 

Translated, with Introduction and Kotes. Royal Svo, i2s, 6iL 

O'EAGAE^ Lord, iT.P. — Occasional Papers and Addresses. 
Large crown. Svo, fs. 6d, 

OKEE, Lorenz, Life of. By ALEXANDER Ecker. With Explanatory 
Kotes, Selections from Oken’s Correspondence, and Portrait of the 
Professor. From the German by Alfred Tulk. Crown Svo,. 6s, 

0\MEARA, Kathleen.— ‘Eredevic Ozanam, Professor of the Sorbonne : 
His Life and Work. Second Edition. Crown Svo, yr. 6d. 

Henri Perreyve and his Gonnsels to the Sick. Small 
crown Svo, 5 r. 

OSBORNE, Rev. JK .4.— The Revised Version of the Hew Tes- 
tament. A Critical Commentary, with Notes upon the Text. 
Crown Svo, 5^. 

OTTLEY, H. Bickcrstcih.—T\\e Great Dilemma. Christ His Own 
Witness or His Own Accuser. Six Lectures. Second Edition. 
Crown Svo, 3 ^. 6d. 

Our Public Schools— Eton, Plarrow, Winchester, Rugby, 
Westminster, Marlborough, The Ch«.r4erhouse. 
Crown Svo, 6s. 

OWEE, F. M, — John Keats : a Study, Crown Svo, 6s, • 

Across the Hills. Small crown Svo, is. 6d, 

OfYEE, Rev. Roheri, Sanctorala Catholicum ; or. Book of 

Saints. With Notes, Critical, Exotical, and Histodci, Demy 
Svo, iSs. 

OXEEEAM, Rev. F. Eufcomhe.—'W'hRt is the Truth as to Ever- 
lasting Punishment# Part II. Being an Historical I»<piiy 
into the Witness and Weight of certain Anti-Origenist Councils. 
Crowm Svo, 2 s, 6d. 

OXONIMESiS, — Romanism, Protestantism. Anghcanlsiiai# 
Being a Layman’s View of some question of the Bay# Tc^cthcr 
with Remarks on Dr. Littledale’s Reason^ agaiAIT join- 

ing the Church of Rome.” Crown Svo, 6d. 

FALMER, the kte of a Visit to Rua^a In 

1840-1841. Selected knd arranged by John H. Caidinal 
Newman,, with portrait. Crown Svo, Sr. M, 

Etirly Christian Symbolism# A Series of Compsltioas from 
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J^archment 

The Vicar of Wakefield -d r 

Bosjson. ‘ Preface and Notes by Austin 


English Comic Dramatists. Edited bv n<iw^rr.n 
English Lyrics. Oswald Crawford, 

Pi«<^l5wfB^Ttaiond*’“' ‘"'“’“tire from;.- 

Tables by IWCr. John G-av Wtfi-i iv/r *1 

and an etched porSait from ^ Memoir by Austin Dobson 
Godfrey Kneller.^ '''^'^ “ ^finished Oil Sketch by 



;r“’£.s;v a 'iHSiSP"'"' 

tS. Complete in Twelve Volumes. 

ry Essays. Selected and Edited bv 4 l’S7’iv 
M iniature Frontispiece by R. CaideS^tt 

ected by Edmund W. Gosse. With Front!, 
r by Hamo Thomycroft, A.R.A. 

Thomas k Kempjs. A 
ichmond. P"P“. fromt 

M. H*.; ij“?.ilpi'S'i*oSfl5 
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I PARSLOE, JosepE--OxiT Railways. Sketches, Historical and 

Descriptive. With Practical Information as to Fares and Rates, 
etc., and a Chapter on Railway Reform. Crown 8 vo, 6s, 

PAUL, Alexander,~S\iotX Parliaments. A History of the National 
Demand for frequent General Elections. Small crown 8 vo, 3 ^-. 6d, 

PA UL, C, A^y^r^z.—Biographical Sketches, Printed on hand-made 
paper, bound in buckram. Second Edition. Crown 8 vo, ^s. 6d. 

f PEARS Old, Rev, -5’.— Week-day Diving. A Book for Young Men 

and Women. Second Edition. Crown 8 vo, 5 ^. 

PESCEEL, Dr, Ojrdfn— The Races of Man and their Geo- 
graphical Distribution. Second Edition. Large crown 
8 vo, qi', 

PETERS, F, //.—The Nicomachean Ethics of Aristotle. Trans- 
lated by. Crown 8 vo, 6s, 

PHIPSON, E , — The Animal L<ore of Shakspeare’s Time, 
Including Quadrupeds, Birds, Reptiles, Fish and Insects. Large 
post Svo, 9 ^. 

PJDGEOE, iP.— An Engineer’s Holiday ; or, Kot« a Round 
Trip from Long, o® to New and Cheaper Edition. Large 
crown Svo, ^$, 6d. • 

POPE, y, Buckingham, — Railway Hates and Radical Rule, 
Trade Questions as Election Tests. Crown Svo, 2s, 6d, * , 

( PRICEf Pref, Bmamy. — Chapters on Practical Political 

Economy. Being the Substance of Lectures delivered before 
the University of Oxford. New and Cheaper Edition. Large 
post Svo, 5 j. 

Pulpit Commentary, The. (Old Testament Series.) lidited hy the 
Rev. J. S, Exell, M.A., and the Rev. Canon H. D. M. Spence. 

Genosis. By the Rev. T. Whitelaw, M.A. With HoffliiHes by 
the Yeiy Rev. J. F. Montgomery,' D.B.* Rev. .Fmi. R. A. 
Reofoeb, M.A., LL.B., : Mu ' Rev. W. 

Roberts, M.A. An Introdadfon to the Study of the Odd 
Testament by the Venerable Archdeacon Farrar, D.D*, F.ILS, j 
and Introductions to the Fesitateuch by the Right Rev. H, COT- 
TERiLL, B.B., 'and Rev. T. Whitelaw, M.A. Eighth Edition, 

* , I vo!,., 15/. 

lEjatoilurf* ' ' By the Rev. Canon Eawein^m. With Homilies by 
Rev. I. Oat, Rev^ B. Youho, B.A*, Rev. C A. GoonaAW, 
Rev. J. UiQUUART, and the Rev. H. T. RoBjpHNS. Fowlh 
Edition. 2 vols.* 

X«©irit!cua. By the rRev. IVebendtry MntMCK M.A. With 
Ihtrod'wtions by the Rev, R, Rev. ProleiKif A* Cati, 

and Homilite % Rev. M, Rev. J. Av 

, MacbosAib, Rev. W. Ceaeksoh# EA., Rev, S. R* Atniiboi:, 
^ Rev. McCeeyjie EiWAit' , Foaitli Iditlan, 151. 
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iPuIpit Gomnienta.r'y', Tli6 — continued-^ 

Kumbers. By the Rev. R. Wintereoti-tavt tt tj . 
Homilies by the Rev. Professor W. Binkif P 

Prout, M.A., Rev. D. Young, Rev r 

Edl£.'’l5f” ttA rots 

fSiot ."5;.®“"' D".-. m 1 • a 



Rev. Piofeaorj, Thou^./m.a’ Tou'ti EJ uS'Tm'k''' 

Te'* S»‘JL''S5S,VD,f"S'’S5' S 

'Rev. B. Dale. Sixth Edition. 15X. Chapman, and 

j^^CpONALDj Rev. A. Mackennal 
Clarkson, B A., Rev. F. Hastings, Rev 
LL.B., Rev. Rmf. Rowlands, B. A. " 

Rev. Prof. P. C. Barker, M.A., LL.B 
Exell, M.A. Sixth Edition. 

Chbyne, M.A 

the Rev. W. F. Adenf- ~ 

Rev. S. Conway, B.A., ] 

Young, B.A. VoI. L, 15s, 

Pulpit Commentarv, The. r 

E- BtCKETs' 

With Honaihes Iw Rev. “ 

B A^\l'^’ «*’'■ Johnson, M.A, 

^.A,, LL.B., Rev. A, Moir, 

V Eoarth Edition* zxs, 

™ Homdi^ hf Rev. Prof, 

' ’ • 3 Johnson, m. ' 

Rev. R. T 0 CK, 'B.A," ' 


I^ev. W. S. Lewis, H.A, 

B.A.,, Rev. W„' 

, , '■W.^■:B'^NWIDbIE,^■ 
Rev. 'G,.' Wood, B.A, 
'' .j and the Rev. L S. 
I voL, i2s. 6 d 

1.* ^ — :*• With Plomilies 

u f Muir, M.A., 

Rev. J. Waite, B.A, and Rev. D, 

u 

Testament Series.) 

^rcripsTETH, D.D., Dean of Lich. 
Brof. ThomsOaN, M.A., Rev. Prof, 
i' . Eev. A. Rowland- 
and Rev. R, Green, 2 vols. 

By the Bishop of Bath and Weils. 

A T> ^ Barker, M.A, LL.B., Rev. 

Bedford, M A 

Rev. W. Cijvrkson. R a , .„i.’ 
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pulpit Commentary, ‘continued, 

X Corinthians. By the Ven, Archdeacon Farrar, With 

Homilies by Rev. Ex-Chancellor Lipscgmb, LL.D., Rev. 
David Thomas, D.D., Rev. D. Fraser, D.D., Rev. Prof. 
J. R. Thomson, M.A., Rev. J. Waite, B.A., Rev. R. Tuck, 
B.A., Rev. E. Hurndall, M.A., and Rev. H. Bremner, B.D. 

. , Price 15 .?.' 

PUSEY, Z>r. —Sermons for the Church’s Seasons from 
Advent to Trinity. Selected from the Published Sermons 
of the late Edward Bouverie Pusey, D.D. Crown Svo, 5r. 

QUILTER, Harry,--^^ The Academy,” 1872-1882. xs, 

RADCLIFEE^ Frank R, K-— The New PoUticus. Small crown Svo, 
Q,s, 6d, 

RAJY/CE, Leopold Universal History. The oldest Historical 
Group of Nations and the Greeks, Edited by G. W, Prothero. 
Demy Svo, 16s, 

Realities of the Future Life. Small crown Svo, i.?. 6 d, 

RENDELL, J, J/.— Concise Handbook of the Island of 
Madeira. With Plan of F unchal and Map of the Inland. Fcap, 
Svo, is. 6d, i 

REYNOLDS, Rev, J, JV.^The Supernatural In Nature, ^ A 
Verification by Free Use of Science, Tliird Edition, Revised 
and Enlarged. Demy Svo, I4f. 

The Mystery of Miracles. Third and Enlarged Edition. 
Crown Svo, 6s. 

The Mystery of the Universe ; Our Common Faith. Demy 
Svo, 145 . 

RIMOT^ Prof, ri.— Heredity : A Psychological Study on its Phenomena, 
its Laws, its Causes, and its Consequences. Second Edition. 
Large crown Svo, qr. 

ROBERTSON, The Me Rev. F. W., Life Letters oL 

Edited by the Rev. Stopford M. A ,, ^ 

I. Two vols., uniform with the Seimohs, Wrth Steel PoftrAiL 
Crown Svo, js,M, 

IX. Library Edition, in Demy gvo, mth Portrait* m* 

III, A Fo|ntkr Bdifcioh#: 'x wL Crown Svo, 6s. 

, Foujf Series* Small rtowm Svo, y- 6d^ etA. 

iftib 'MnmBM and other Setmmm^ Preached at Cheltaa^ 

ham, Oadcwi^ ^wi Brighton* Mew and Clwapar Edilion. Small 
crown Svo, y. 6d. 

Not6s on Genesis* New joad Cheaper Editfcm. orowaSf%. 
31. 6^. 

Kjcpository l^eotures on St* PanPs EptatlaS' to the 
^toiinthlans- A Mew Edition* Small crown Sv%'Sr, 

Lecture and' Acidresws, with olhear Reilwlw. ' A M 4 w 

Edition, Small crown Svo, $#. 
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ROB£MTSOM, The laic JReTt. F, W„ M, A. -continued. 

All Analysis of Mr. Tennyson’s **In Meraoriam.” 

(Dedicated by PefmissioB to the Poet-Laureate.) Fcap. 8vo, 2^. 
Tlie Education of tlie Human Race. Translated from the 
German of Gotthold Ephraim Lessing. Fcap. 8voj 2^. 6^/, 
The above Works can also be had, bound in half morocco. 

A Portrait of the late Rev. F. W. Robertson, mounted for framings 
can be had, 2J. 6^4 

ROMANES, G. Mental Evolution in Animals. With a 
Posthumous Essay on Instinct by Charles Darwin, F.R.S. 
Demy Svo, I2r, 

ROSMINI SERB ATT, A,, Founder of the Institute of Charity. Life. 
By G. Stuart MacW alter. 2 vols. Svo. 

[Vol. I. now ready, I2A 

Rosmini’s Origin of Ideas. Translated from the Fifth Italian 
Edition of the Nuovo Saggio SulV origim ddle idee. 3 vols. 
Demy Svo, cloth. [Vols. I. and II. now ready, i6j-. each, 

Rosmini’s Pliilosopliical System. Translated, with a Sketch of 
the Author’s Life, Bibliography, Introduction, and Notes by 
-TiICmas Davidson. Demy Svo, i6^. 

RULE, Martin, M.A . — The Life and Times of St. Anselm, 
Archbishop of Canterbury and Primate of the 
Britains. 2 vols. Demy Svo, 32A 

SAL VA TOR, Archduke Ltidwig.—l^ev'Kosia, the Capital of Cyprus. 
Crown 4to, 10s, 6 d. 

SAMUEL, Sydney J/.— Jewish Life in the East. Small crown 
Svo, 3^. 6 d. 

SA YCE, Rev. Archibald Henry . — Introduction to the Science of 
Language. 2 vols. Second Edition. Large post Svo, 2ls, 

Scientific Layman. The New Truth and the Old Faith : are they 
Incompatible ? Demy Svo, lo^. 6 d. 

SCO ONES, W. Baptiste . — Four Centuries of English Letters ; 
A Selection of 350 Letters by 150 Writers, from the Period of the 
Fasten Letters to the Present Time. Third Edition. Large 

SHILLITO, Rev. Joseph. — Womanhood ; its Duties, Temptations, 
and Privileges. A Book for Young Women. Third Edition, 
Crown Svo, 3^, 

SJjflPLE y, Rev. Orby, M.A . — Principles of the Faith in Rela- 
tion to Sin. Topics for Thought in Times of Retreat. 
Eld^en Addresses delivered during a Retreat of Three Days to 
Persons living in the World. Demy Svo, \%s. 

Sister Augustine^ Superior of the Sisters of Clmrity at the St. 
J^hannis Hospital at Bonn. Authorised Translation by Hans 
, Tharau,_ from the German “Memorials of Amalie von 
’( Cheap Editicm. Large crown Svo, 4,?. 6 d. 
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<;rT\^UER ’fames. — A Memoir. BytheAatliOT of “Charles Lewder. 

With a Preface by the Rev, Canon Carter, and Portrait, 
Large crown, 7^. 6^. 

AID LL.B., TuLercular Consump- 

SAIIT Early and Remediable Stages. Second 

Edition, Crown 8vo, 6 j. 

^pfDDING. %? wj.-— R eviews and Discussions, Literary, 
Poiiti4l, and Historical not relating to Bacon, Demy 
Svo, 12 ^. dflT. 

Evenings with a Reviewer or. Bacon Macaul^- 
With a Prefatory Notice by G. S. Venables, Q.C. 2 vols. 
Demy 8vo, i8j. 

STAFFED, — Sbakspeare and Classical Antiquity ; 

Greek and Latin Antiquity as presented m Shakspeares Plays. 
Translated by Emily J. Carey. Large post 8vo, I2J. 

STEVENSON, Rev, W, Hymns for the Church and Home. 

Selected and Edited by the Rev. W. Fleming Stevenson. 

The Plymn Book consists of Three Farts :^or Public 
Worship. ~IL For Family and Private Vv orship.— 111. 
For Children. , • 

Published in various forms and prices, the latter ranging from hd, 
to 6s, 

Stray Papers on Education, and Scenes from School Life. By B. H. 
Second Edition. Small crown 8vo, 3 s. 6 d, 

Rro, G. Lincolnshire and the Danes. 
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TAYLOR^ — Profit Sharing between Capital and 

Labour. To which is added a Memorandum bn the Industrial 
Partnership at the Whitwood Collieries, by Archibald and 
Henry Briggs, with remarks by Sedley Taylor. Crown 8vo, 

2S. 

Thirty Thousand Thoughts. Edited by the Rev. Canon Spence, 
Rev. J. S. Exell, Rev. Charles Neil, and Rev. Jacob 
Stephenson. 6 vols. Super royal 8vo. 

[Vols. I. and 11 . now ready, i6j. cacli. 

TIiOM, y, Laws of Life after the Mind of Christ. 

Second Edition. Crown Svo, 7 a 6^/. 

THOMSON^ y. TurnhuiL-Soci^l Problems ; or, An Inquiry into 
the Laws of Influence. With Diagrams. Demy Svo, loj. 6^/, 

TIDMAN, Paul i^.-^Gold and Silver Money. Part I.— A Plain 
Statement. Part 11 . — Objections Answered. Third Edition. 
Crown Svo, ls» 

TIPPLE^ Rev. S. Sunday Mornings at Norwood. Prayers 
and Sermons. Crown Svo, 6 a 

TODHUNTER, En y.— A Study of Shelley. Crown Svo, 7 a 

TREAjfENHEERE, Hugh Seymour, C.B.— K Manual of the 
Principles of Government, as set forth by the Authorities 
of Ancient and Modern Times. New and Enlarged Edition. 
Crown Svo, 3A 6 d. 

TUKE, Daniel Hack, M.D., A— Chapters in the History 

of the Insane in the British Isles. With 4 Illustrations. 
Large crown Svo, 1 2A 

TWINING, Workhouse Visiting and Management 

during Twenty-Five Years, Small crown Svo, 2 a 

TYLER, y.—The Mystery of Beings or, What Do We 
Know y Small crown Svo, 3s. 6 d. 

UPTON, Major R, D . — Gleanings from the Desert of Arabia. 
Large post Svo, ioa 6Z 

VACUUS VIATOR . — Flying South. Recollections of France and 
its Littoral. Small crown Svo, 3 a 6 d. 

VAUGHAN, H. Hew Headings and Renderings of 

Shakespeare’s Tragedies. 2 vols. Demy Svo, 35A 

VILLARI, Professor. -^lAicoolb Machiavelli and his Times. 
" Translated by Linda Villari. 4 vols. Large post Svo, 48i‘. 

VILUERS^ The Right Hon. C. P.—Free Trade Speeches of. 

With Political Memoir. Edited by a Member of the Cobden 
Club. 2 vols* With Portrait. Demy Svo, 25A 
People’s Edition, i voL Crown Svo, limp cloth, 2 a 6Z 

The 'Egyptian War of 1882 . 
A tiaiSisiatioEu With Map and Flans. Large crown Svo, 6 a 
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VOLCKXSOMy E. W, 2/.— Catechism of Klementary Modem 
Chemistry. Small crown 8vo, ^s.' 

FYEEEy Lady Every Day a Portion. Adapted from the 

Bible and the Prayer Book, for the Private Devotion of those 
living in Widowhood. Collected and Edited by Lady Mary 
Vyner. Square crown 8vo, 5 j‘. 

WALDSTEIN, Ckarles, The Balance of Emotion and 

Intellect ; an Introductory Essay to the Study of Philosophy. 
CmwD. 8vo, 6s, 

WALLER^ Rev, C. B, — The Apocalypse, reviewed under the Light 
of the Doctrine of the Unfolding Ages, and the Restitution of All 
Things. Demy 8vo, 12s, 

WALPOLE, Okas. George. --'BAstOTY of Ireland from the Earliest 
Times to the Union with Great Britain. With 5 Maps 
and Appendices. Crown 8 vo, iQs,6d, 

WALSHE, WaUer JLay/e, J/.Z?.—Dramatic Singing Physiolo- 
gically Estimated. Crown 8vo, 3^. 6d, 

WARD, Wn/iam George, Ph.D. — Essays on the Philosophy of 
Theism. Edited, with an Introduction, by Wilfred Ward. 

2 vols. Demy 8vo, 2ir, * 

WEDDERB URN, Sir David , BarL, il/.P.—Llfe of. Compiled from his 
Journals and Writings by his sister, Mrs. E. H. Percival. With 
etched Portrait, and facsimiles of Pencil Sketches. Demy Svo, I4r. 

WEDMORE, EredericE-^-The Masters of Genre Painting. With 
Sixteen Illustrations., Post Svo, 7s, 6d, 

WILE WELL, WiHiam, D,D. — His Life and Selections from his 
Correspondence. By Mrs. Stair Douglas. With a Portrait 
from a Painting by Samuel Laurence, Demy Svo, 21s. 

WHITNEY, Prof, William — Essentials of English 

Grammar, for the Use of Schools. Second Edition. Crown 
Svo, y, 6d, * ^ 

WILLIAMS, Rowland, i?.D.~Psalms^ Lltaal^ C!^Oiinsels, and 
Collects for Devout Persons. ■ Mead' by his Widow* New 
and -Popular Edition. Crown 'Svo, Sdl 
Stray Thoughts from the Writings of the 

Bowlaud WIlMams, D.D. Edited by hk Widow. 

' ’Crbwh Svo, 6d, 

WILSON, Sir Ermmm. — The Hecent Arohale Discovery of 
Egyptian Mumxhie® At. Thebes. , A Lecture. Crown Sm, 
is, 6d, • , . ' 

WILSON,. Luui.^Col C 71 — The Duke of Barwlcfe, Martfe'fti 
_ of France, I702-^173A Demy Svo, 15 #* 

WILSON Mm R. F.— The Christian Brolhem.. fheir Origin and 
Wmh With a Sketch of the life' &i thth Founder, the Veti. 
J3^AI« MAmmy de la SaUc. Crown Svo, 6#. 
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IVOLTMANNy Dr. Alfred^ and WOERMANN, Dr, Karl — History 
of Painting. Edited by Sidney Colvin. Vol. I. Painting 
in Antiquity and the Middle Ages. With numerous Illustrations. 
Medium SvOj 28if. ; beveiied boards, gilt leaves, 30^-. 

Word was Made Flesh. Short Family Readings on the Epistles for 
each Sunday of the Christian Year. Demy Svo, ioj. 

WRENy Sir CkrktcpJier,--^\s Family and His Times. With 
Original Letters, and a Discourse on Architecture hitherto un- 
published. By Lucy Phillimore. Demy Svo, los. 6 d. 

yODAfANS, Eitm A.^'First Book of Botany. Designed to 
Cultivate the Observing Powers of Children. With 300 
Engravings. New and Cheaper Edition, Crown Svo, 2s. 6 d. 

YOUMAKS, Edward Dj Class Book of Chemlstryj on 

the Basis of the New System, With 200 Illustrations. Crown 
. Svo, 5^. " ■ . 


TfiE INTERNATIONAL SCIENTIFIC SERIES. 

I. E^orms of Water: a Familiar Exposition of the Origin and 

Phenomena of Glaciers. By J. Tyndall, LL.D., F.R,S. With 
25 Illustrations. Eighth Edition. Crown Svo, 5^. 

I I . Physics and Politics ; or, Thoughts on the Application of the 

Principles of “Natural Selection” and “ Inheritance ” to Political 
Society. By Walter Bageliot. Sixth Edition. Crown Svo, 4f, 

III. Foods, By Edward Smith, M.D., LL.B., F.R.S. With numerous 

Illustrations. Eighth Edition. Crown Svo, 5^, 

IV. Mind and Body : the Theories of their Relation. By Alexander 

Bain, LL.D. With Four Illustrations. Seventh Edition. Crown 
Svo, 41. 

V. The Study of Sociology, By Herbert Spencer. Eleventh 

Edition. Crown Svo, $s. 

VI. On the Conservation of Energy. By Balfour Stewart, M,A., 

LL.D., F.R.S. With 14 Illustrations. Sixth Edition. Crown 
Svo, 5^. 

VII. Animal Locomotion ; or Walking, Swimming, and Flying. By 

J. B. Pettigrew, M.D., F.R.S., etc. With 130 Illustrations. 
Tliird Edition. Crown Svo, 5^. 

Vni. Responsihility in Mental Disease. By Henry Maudsley, 
M.D. Fourth Edition, Crown Svo, 5 j. 

iX. The Hew Chemistry. By Professor J. P. Cooke. With 31 
, ■ Illustmtions. Seventh Edition. Crown Svo, 5 l 
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X. The Science of Law. By Professor Sheldon Amos. Fifth Edition. 
, Crown 8vo, ^5^. 

XL Animal Mechanism : a Treatise on Terrestrial and Aerial Ix>co- 
motion, l^y Professor E. J. Marey. With 117 Illustrations. 
Third Edition. Crown SvOj 53*. 

XIL The Doctrine of Descent and Darwinism. By Professor 
Oscar Schmidt, With 26 Illustrations. Fifth Edition. Crown 

. . SvOj 5^. ■ . , , , 

XIII. The History of the Conflict between Religion and 

Science. By J. W. Draper, M.D,, LL.D. Eighteenth Edition. 
Crown 8vo, 5J. 

XIV. Fungi s their Nature, Influences, .Uses,, etc. By M. C. Cooke, 

M.IX, LL.D. Edited by the Rev. M, J. Berkeley, M.A., F.L.S. 
With numerous Illustrations. Third Edition. Crown Svo, 5.T. 

XVv The Chemical Effects of Light and Photography. By 
Dr. Hermann Vogel. Translation thoroughly Revised. With 
100 Illustrations. Fourth Edition. Cro^vn 8vo, 5r. 

XVX. The Life and Growth of Language. By Professor William 
Dwight Whitney. Fourth Edition. Crown Svo, 5x. * 

XVII. Money and the Mechanism of Exchange. W, 
Stanley Jevons, M.A., F.R.S. Sixth Edition. Crown Svo, 5^. 

XVIIL The Hature of .Light- With, a. General Account of Physical 
Optics. By Dr. Eugene Lommel. "With jSS Illustrations and a 
Table of Spectra in Chromo-lithography. Third Edition. Crown 

'Svo, '5'J. ■: . , , , 

XIX. Animal Parasites and Me^ssmates- ^ By Monsieur Van 

Beneden. With 83 Illustrations, Third Edition. Crown Svo, 5/. 

XX. Fermentation. By Professor Schutzenherger. With 28 Illus- 

trations. Fourth Edition. Crown Svo, 5.r. 

XXL The Five Senses of Man. By Professor IVitli 

91 Illustrations. Fourth Edition. Grown Svo, Ss, 

XXIL The Theory of Sound in its Relation to Music- By Pro- 
fessor Pietro Blaserna. With numerous Illustrations, Third 
Edition. Crown Svo, 51. 

XXIIL Studies In Spectrum Analysis- By J. Nonn« Lockycr, 
F.R.S. With six photographic Illustrations of Spectra, and 
numerous engravings on W<x)d, Third Edition. Crown Svo, 
6 j *. 6tf» ^ 

XXIV, A History of the Growth of the Steam Engine. By 
Professor R. PI. Thurston. With 'numerous Illustraficm. Third 
Edition. Crown Svo, 6jr. G/. 

XXV. Education as a Science- By Alexander Mn, IX^D* Fourth 

Edition. Crown Svo, ijn 
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XXVI. The Human Species* By Professor A. de Qiiatrefages. Third 
Edition. Crown Svo^ 5x. 

XXVII. Modern Chromatics* With Applications to Art and In- 
dustiy. By Ogden N, Rood. With 130 original Illustrations. 
Second Edition. Crown Svo, 55’. 

XXVIII. The Crayfish ; an Introduction to the Study of Zoo 1 og}\ By 
Professor T. H. Huxley. With 82 Illustrations. Third Edition. 
Crown 8vo, Sr. 

XXIX. The Brain as an Organ of Mind. By H. Charlton Bastian,. 
M.D. With numerous Ilhistrations. Third Edition. Crown 
8vo, Si*. 

XXX. The Atomic Theory. By Prof. Wurtz. Translated by G, 

Cleminshaw, E.C.S. Third Edition. Crown 8vo, 5^. 

XXXI. The natural Conditions of Existence as they affect 
Animal Eife. By Karl Semper. With 2 Maps and 106 
Woodcuts. Third Edition. Crown Svo, Si*. 

XXXII. General Physiology of Muscles and Nerves* By Prof. 
^ Je, Rosenthal. Third Edition. With Illustrations. Crown 8?0j, 
5.9. . 

XXicIII. Sight : an Exposition of the Principles of Monocular and 
Binocular Vision. By Joseph le Conte, LL.I). Second Edition. 
With 132 Illustrations. Crown Svo, 5^. 

XXXIV. Illusions ; a Psychological Study. By James Sully. Second 
Edition. Crown 8vo, 5*^. 

XXXV, Volcanoes : what they are and what they teach. 
By Professor J. W. Judd, F.R.S. With 92 Illustrations on 
Wood. Second Edition. Crown Svo, 5.9. 

XXXVI. Suicide ; an Essay in Comparative Moral Statistics, By Prof. 
E. Mofselli. Second Edition. With Diagrams. Crown Svo, 5^. 

XXXVII. The Brain and its Functions. By J. Buys. With 
Illustrations. Second Edition. Crown Svo, y. 

XXX VIII, Myth and Science : an Essay. By Tito Vignoli. Second 
Edition. Crown Svo, 5^. 

XXXIX. The Sun. By Professor Young. With Illustrations. Second 
Edition. Cro-wn Svo, 5 j. 

XL. AntSi, Bees, and Wasps ; a Record of Observations on the 
Habits of the Social Hyinenoptera. By Sir John Lubbock, Bart., 
M.P. With 5 Chromo-Hthographic Illustrations. Sixth Edition. 
Crown Svo, 5.9, 

XLI, Animal tntddigence. By G. J, Romanes, LL»D*, KR.S, 
Third Edition. Crown Svo, 5^. 
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XLII. The Concepts and Theories of Modem Physios. By 

J. B. Stallo. Second Edition. Crown Svo, 

XLIII. Diseases of the Memory ; An Essay in the Positive Psycho- 
logy. By Prof. Th. Ribot. Second Edition. Crown SvOj 5x. 

XLI\ . Man before Metals. By N. Joly, with 148 Illustrations. 
Third Edition. Crown 8vo, 5^. 

XLV, The^ Science of Politics. By Prof. Sheldon Amos. Second 
Edition. Crown 8vo, 5r. 

XLVI. Eleinentary Meteorology. By Robert H. Scott Second 
Edition. With Numerous Illustrations. Crown 8vo, 5^. 

XLTII. The Organs of Speech and their Application in the 
Formation of Articulate Sounds. By Georg Hermann 
Von Meyer. With 47 Woodcuts. Crowm Svo, 5^, 

XLVIII. Fallacies. A View of Logic from the Practical Side. By 
Alfred Sidg wick. Crown Svo, 5x. 


IVlILfTARY WORKS. 


BAI^EIN'GTON'^ Capt. J, 71 — England on the Defensive ; or, the 
Problem of Invasion Critically Examined, Large crown Svo, 
with Map, 7^. 67 , 

BRACKENBURY, CoL C. A. — Military Handbooks for 
Hegimental Officers. 

I, Military Sketching and Heconnalssance. By CoL 
F. J, Hutchison and Major PI, G. MacGregor. Fourth 
Edition. With 15 Plates. Small crowm Svo, 4s, 

II. The Elements of Modern Tacticss PraelieiLlly 
applied to English FormatlOim Bf lieuL-Col. 
Wilkinson Sliaw% Fourth Edi^wa. With ^5 Plates and 
Maps, Small crown Svo, 91, 

HI. Field Artillery. Its Equipment, Otganization and Ttclles. 
By Major S»on C, Pratt, R.A, With la Plate*. Second 
jIMtIon. . I Small crown Svo, 

IV. The Elements of Military Administration. First 

Part ; Pemaiwmt System or Administration, By Major" 
J. W. Buxton. Small crown Svo. 7/,. 67 . ^ 

V. Military Law ; Its Procedure and Practice. By Mijor 

Sisson C. PraW, R. A Second Edition. Small crown 8vo, 

BRQORM, Mfa/aff C A System of Field Tralateg. Snsill' 

crown 8va> cloth limp, 2x* 
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CLERYyC., Limt.-Col,’--MXtiOt Tactics. With 26 IMaps and Plans. 
Sixth and Cheaper Edition, Revised. Crown Svo, 9^. 

COLVILE^ Zzeiit-Col <>, i^i—Military Tribunals, Sewed, 2^, 6 d. 

CRAl/El/RE^ Lieut. IZ,y,-—Suggesiioxxs for the Military Train- 
ing of a GOnapany of Infantry. Crown Svo, is. 6 d. 

HARRISON, Lieza.-Col. R. — The Officer’s Memorandum Book 
for Peace and War- Third Edition. Oblong 32mo, roan, 
with pencil, 3.?. 6 d. 

iNotes on Cavalry Tactics, Organisation, etc. By a Cavalry 
Officer. With Diagrams. Demy Svo, i2.fr 

EARR, Cqpf. H Naliam, C.M. <?.— The Bress, Horses, and 
Equipment of Infantry and Staff Officers, Crown 
Svo, IS. 

SCIIA W, Col. //.—The Defence and Attack of Positions and 
localities. Second Edition, Revised and Corrected. Crown 
Svo, 3^. 6/. 

SIIADWELL, Maj.Hen., C.B. — Mountain Warfare. Illustrated 
by the Campaign of 1799 in Switzerland. Being a Translation of 
±he~ Swiss Narrative compiled from the Works of the Archduke 
Charles, Joniini, and others. Also of Notes by General If. 
Dufonr on the Campaign of the Valtelline in 1635. With Appen* 
dix, Maps, and Introductory Remarks. Demy Svo, idj*. 

WILKINSON, H. Spenser, Capt. 20th Lancashire R. V. — Citizen 
Soldiers. Essays towards the Improvement of the Volunteer 
Force. Crown Svo, 2^. 6/. 


POETRY. 

ADAM OF ST. VICTOR.-^r'txe Biturgical Poetry of Adam of 
St. Victor. From the text of Gautier. With Translations into 
English in the Original Metres, and Short Explanatory Notes, 
hy Digby S. Wrangham, M.A. 3 vols. Crown Svo, printed 
on hand-made paper, boards, 21 a 

AUOHMUTY, A. C— Poems of English Heroism : FromBrunan- 
burh to Lucknow ; from Athelstan to Albert, Small crown Svo, 
6 /. 

The Odyssey of Homer. Done into English Verse by. 
Fcap. 4to, 15J. 

BANKS, Mrs. G. A— Hippies and Breakers ; Poems. Square 
Svo, 5^. 

BARING, T. M.A., //.P. — The Scheme of Epicurus. ^ A 
Rendering into English Verse of the Unfinished Poem of Lucretius, 
entitled ** De Rerum Natura” (“The Nature of Tiimgs’’). 
yifY Fcap. 4t0, 
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BARNES, William,— Vo&ms of Rural Life, in the Doz^et 
Dialect. New Edition, complete in one vol. Crown Svo, 
8^. 6^. 

BAYNES, Rev, Canon If, R, — Home Songs for Quiet Hours. 
Fourth and Cheaper Edition. Fcap. 8vo, cloth, 2 s. bd. 

This may also be had handsomely bound in morocco with 
gilt edges, 

BENE ALL, Gorard,— Musa. Silvestris. i6mo, u, 6d. 

BEVINGTON, L, S, — K.ey Notes. Small crown 8vo, 5 j^, 

BILLSON, C, y.— The Acharnians of Aristophanes. Crown 
8vo, 3^. 6d, 

BLUNT, Wilfrid Scawm, — The Wind and the Whirlwind. 
Demy 8vo, is, 6d, 

BOWEN, IL. C.,M.A, — Simple English Poems. English Literature 
for Junior Classes. In Four Parts. Parts I., II., and III., 6d, 
each, and Part IV., is. Complete, 3^. 

BRASHER, Al/rod.So'phm'; or, the Viceroy of Valencia. A Comedy 
in Five Acts, founded on a Story in Scarron. Small c?Dwn Svo, 
2s, 6d, 

BRYANT, W. C, — Poems. Cheap Edition, with Frontispiece. Small 
crown 8vo, $s, 6d, 

B YRNNE, E., i a Poein. Small crown Svo, 6s, 

CAILLARD, Emma Marie, — Charlotte Corday, and other Poems. 
Small crown 8vo, 3J. 6d, 

Calderon’s Dramas; the Wonder-Working Magician — life, is a 
Dream — the Purgatory, of -St.' Patrick, Translated by Dehis 
Florence MacCaethy. Post Svo, lor, 

Camoens Lusiads. — Portuguese Text, ..with : Trai^slation by J. J, , 
AuBERTiN. Second Edition, 2 vols. Crown IM* 

CAMRBELL, Sophocles. The Seven Plays in English Verse. 

Crown Svo, *7$, 6d, 

Castilian Brothers (The), Chateaubriaut, Waldemar ; Three 
Tragedies ; and The Rose of Sicily ; a Drama. By the 
Author of ** Gijdtevm,” etc. Crown 8vd, 6s. 

Chronicles of Christopher Columbus-. A Poem in la Canto®. 

By M. a C. Crown 8w, 7-^. W: 

CLARNE, Mary Honey from the Weed* Vefsei. 

Crown Svo, yr, 

Cosmo de Medici; The False One; Agramoat and Beau*- 
, moni ; Three Tragedies ; and The Deformed t % Dramatic 
Sketch. By the Author of ** Ginevra,*’ etc., etc, Crown $vo, 51, 
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COXHEAD, Ethel, — Birds and Babies. Imp. i6mo. Witli 33 
illustrations. Gilt, 2^-. ^d, 

David RizziOj Both well, and the Witch Dady s Three 
Tragedies. By the author of Ginevra, etc. Crown Svo, 6s. 

DAVIE, G,S,, M,D. — The Garden of Fragrance. Being a com- 
plete translation of the Bostan of Sadi from the original Persian 
into English Verse. Crown 8vo, *js. 6d. 

DAVIES, T. Hart, — Catullus. Translated into English Terse. Crown 
Svo, 6s. 

DEHAVS, y . — English Sonnets. Collected and Arranged by. Small 
crown Svo, 2 s. 6d, 

DE VERE, Poetical Works. 

I. The Search after Proserpine, etc, 6s, 

II. The Legends of St. Patrick, etc. 6s, 

III. Alexander the Great, etc. 6 s, 

The Foray of Queen Meave, and other Legends of Ireland’s 
PleroicAge. Small crown Svo, 5^. 

Legends of the Saxon Saints. Small crowm Svo, 6s, " 

DILLON, ArtJmr. — River Songs and other Poems. With 13 
autotype Illustrations from designs by Margery hi ay. Fcap. 4to, 

^ cloth extra, gilt leaves, loj. 

DOBELL, Mrs. Ethelstone, Eveline, and other Poems. 

Crown Svo, 6s, 

DOBSON, Anstm, — Old World Idylls and other Poems. Third 
Edition. iSmo,” cloth extra, gilt tojiis, 6s, 

DOMET, Alfred , — Ranolf and Amohia. A Dream of Two Lives. 
New Edition, Revised. 2 vols. Crown Svo, 12 s, 

Dorothy s a Countiy Story in Elegiac Vei-se. With Preface. Demy 
Svo, 5^. 

DOWDEN, Edw/trd, ZZ.j9.»-t^hakspere’s Sonnets. With Intro- 
duction and Notes. Large post Svo, yj, 6d, 

DUTT, Tortt,—K Sheaf Gleaned in French Fields. New Edition. 
Demy Svo, loj. 6d, 

EDMONDS, E, W , — Hesperas. Rhythm and Rhyme. Crown Svo, 4?. 

ELDRYTH, Maud, — Margaret, and other Poems, Small crown Svo, 
6d, 

All Soul’s Eve, ** No God,” and other Poems. Fcap. Svo, 3r. 6 d. 

ELLIOTT, Ehene&er, The Corn Law Rhymer. — Poems. Edited by his 
son,<ihe Rev. Edwin Elliott, of St. John’s, Antigua. 2 vols. 

* ■ ■ Crown Svo, iSj*. 

English Odes. Selected, with a Critical Introduction by Edi^iund W. 
GossE, and a mmiature frontispiece by Hamo Thomycroft, 
A.R*iu limp parcdiment antique, or cloth, 6x. 5 

6d, : s 
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Englisb. Verse* Edited by W, J. Lxnton and R. H. vStoddard. 
5 vols. Crown 8vo, cloth, $s, each. 

1. Chaucer to Burns. 

IL Tiunslations. 

III. Lyrics of the Nineteenth Century. 

IV. Dramatic Scenes and Characters. 

V. Ballads AND Romances. 

EVANS, Anne. — Poems and Music. With Memorial Preface by 
Ann Thackeray Ritchie. Large crown Svo, js. 

GOSSE, Edmund W. — New Poems. Crown Svo, yj*. 6/4 

GRAHAM, William. Two Fancies, and other Poems. Crown Svo, Ss. 

GRINDROD, Charles. Plays frorn English History. Crown 
Svo, *js. 6d. 

The Stranger’s Story, and his Poem, The Lament of Love : An 
Episode of the Malvern Plills. Small crown Svo, 2 s. 6/4 

GOHjVEV, Rev. Alfred.^H^iB Vision of the Eucharist, and other 
Poems. Crown Svo, 5^, 

HELLOJN, H. G. — Baphnis : a Pastoral Poem. Small crown Svo, 
3^- 6/4 ^ 

HENRY, Daniel, Junr. — Under a FooTs Cap. Songs. Crown Svo, 
cloth, bevelled boards, 5^. ♦ 

Herman Waldgrave a -life’s Drama. By the Author of “ Ginevra,” 
etc. Crown Svo, '6/. 

PtiCK&Y, E. A4— A Sculptor, and,,' other Poems. Small crpivn 
Svo, Ss. 

HONE VWOODy Dilated |by permission) toLoitl 

Wolseley, G.C.B., etc. Small crown Svo, 2 s. 6/4 

INGHAMy Sarsm, C. y. —Caedmon’s VMon, and other Poems. 
Small crown Svo, Ss. 

TEMMINSy R£P, Alfonso Fetrucci, <#r4iimi Md €«- 

spirator: an Historical Tragedy in Five Acte.. Bmrf'erown Svo, 
6/4 

70HNS0N, Ernie S, IK— llaria, Poems. Small crown Svo, 

3^. 6/4 

HE A TSg Poetic^ Worlts. Edited by W. T. As nolo. I^rge 

pmwn Svo, choicely printed on hand-nme papr, wikh Portrait 
'in 'Parchment, I 2 r, ; vehimi, iSr, _ 

A7iV"6> £dxefard*^KEhm& from tho OrlonL ' Mtecfilltacous 
Poems. Small crown Svo, 3 s. 6/4 

HING^ Mrs. HamiUm.^-The Biaolplm- Si3£th Edhic«% With Portttil 
and Notes. Crown Svo, ss. 

_A pofk of Droaams. Crown Sfo, j*. M 

HNOXy d%e Mm. Mrs. 0. A4— Four Fkslwiw firtwa A kifo, mi 
‘itehw -Poems, Small c»w« fr* In4, 
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■ ZAMG, -^ 4 .— XXXII Ballades in Blue China* Elzevir 8vo, 
parchment, Sjt. 

LAWSON^ Rif it Hon. Mr. Justice,— 'B.jxmii TJsitati Latine 
Redditi ; with other Verses. Small 8vo, parchment, 5^. 

Bessings N athan the Wise. Translated by Eustace K. Corbett. 
Crown Svo, 6 j. 

Life Thoughts* Small crown Svo, 2 s. 6 d. 

Birring Knglish Poets MBCCCBXXXII* With Frontispiece by 
Walter Crane. Second Edition. Large crown Svo. Printed on 
hand-made paper. Parchment, I2x. j vellum, 15^, 

LOCKER^ F, — London Lyrics. A New and Cheaper Edition. 
Small crown Svo, 2x. 

Love in Idleness* A Volume of Poems. \Vith an etching by W. B. 
Scott. Small crown Svo, 5J. 

Love Sonnets of Proteus. With Frontispiece by the Author. Elzevir 
Svo, Sx, 

LUMSDEN^ Limt,-Col, H, W, — Beowulf: an Old English Poem. 
Translated into Modem Rhymes. Second and Revised Edition. 
Small crown Svo, 5x. 

Byre and Star. Poems by the Author of “ Ginevra,” etc. Crown 
" Svo, 5x. 

MAGNUSSOH, Eirikr, M.A., and FARMER, E. H, Jlf.A.—Johan 
Ludvig Runeberg’s Lyrical Songs, Idylls, and Kpi- 
grams, Fcap. Svo, 5x. 

M.D.C , — Chronicles of Christopher Columbus. A Poem in 
Twelve Cantos. Crovm Svo, yx, (id. 

MEREDITH, Owen \The Earl of Lytion\. — Lucile, New Edition, 
With 32 Illustrations, i6mo, 3X, 6 d. Cloth extra, gilt edges, 
4 x. 6 d, 

SfORRIS, Z(fw/x.-7~Poetical Works of. New and Cheaper Editions, 
with Portrait, Complete in 3 vols., 5x. each. 

VoL I. contains Songs of Two Worlds.” Ninth Edition. VoL II. 
contains The Epic of Hades.” Seventeenth Edition. Vol, III, 
contains ** Gwen ” and ** The Ode of Life.” Fifth Edition. 

The Epic of Hades. With 16 Autotype Illustrations, after the 
Drawings of the late George R. Chapman. 4to, cloth extra, gilt 
leaves, 2ix. 

The Epic of Hades. Presentation Edition. 4to, cloth extra, 
gilt leaves, lox, 6d, 

Songs Unsung. Fourth Edition, Fcap, Svo, 6x, 

:M 0 RSHEAD, E. D. a , — The House of Atreus. Being the 
Agamemnon, Libation-Bearers, and Furies of JDschylus, Trans- 
iated|nlo E^Hah, Verse. Crown Svo, yx. 

Maidens of JEschyius. Crown Svo, 3^, (d. 
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NADEN, Constance W , — Songs and Sonnets of Spring Time. 
Small crown 8vo, 5^-. 

NEWELL, E, y.— The Sorrows of Simona and Lyrical 
Verses. Small crown 8vo, 3^.6^. 

NOEL, The Hon, Roden , — A Little Child’s Monument. Third 
Edition, Small crown 8vo, 3^-, Csd, 

The Red Flag, and other Poems. New Edition. Small crown 
8vo, 6s, 

OLL4GJN, John , — The Song of Roland. Translated into English 
Verse. New and Cheaper Edition. Crown 8vo, Ss, 

PFEIFEER, Emily,--^\ie Rhyme of the Lady of the Lock, 
and How it Grew. Small crown Svo, %s, 6d, 

Gerard’s Monument, and other Poems. Second Edition. 
Crowm Svo, 6s, 

Under the Aspens : Lyrical and Dramatic. With Portrait. 
Crown Svo, 6s. 

PLATT, J, J— Idyls and Lyrics of the Ohio Valley. Crown 
Svo, Sr. ^ ^ 

POE, Edgar Poems, With an Phssay on his Poetry by Andrew 

Lang, and a Frontispiece by Linley Samboume. Parchment 
Library Edition,— Parchment or cloth, 6s , ; vellum, 7 j. 6d, 

RAFFALOVICH, Mark Afidrl -- Cytil and Lionel, and other 
Poems. A volume of Sentimental Studies, Small crown Svo, 
%s, 6d, ■ ■ 

Rare Poems of the 16th and 17th Centuries. Edited W. J. 
Linton, Crown Svo, 5^. 

RHOADES, James.-PThB Georgies of VirgiL Traiidated into 
English Verse. Small crown Svo, Ss, 

ROBINSON, A. Mary F,^K Handful of, Honeysuckle. Fcap. 
Svo, $s. 6d, 

The Crowned Hippolytus. Translated from Euripides. With 
New Poems. Small crown Svo, Sr, 

Schiller’s Mary Stuart. GeiTnan Text, with English Translation on 
opposite page by Leedham White. Crown Svo, 6i. 

SCOTT, Georgs F, .g*.— Theodora and' other 'Poem$. Small 
crown Svo, ^s, 6d, 

SEALf W, AT.— lone, and other Poems. Crown Svo, giU tops, 51. 

SELKIRK,/. A— Poems. Crown 8vo. 7 j. U. 

Shalispere’s Sonnets. Edited by Ebwasd Dowden. With a Froa- 
tispiece etched by Leopold Lowenstam, after the JM. 

Paichment Library Edition.— F«cta®it or doth, br. } yeUwB, 
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Sliakspere®s Works, Complete in 12 Volumes. Parchment Library 
Edition. ‘—Parchment or cloth, each ; vellum, ^s, 6d, each. 

SBAW^ W. i?:, Persius Martial, and Catullus. 

An Experiment in Translation. Cro'wn Svo, 5x. 

.S//A"ZZ.£'F, Selected from. Dedicated to 

Lady Shelle;^, With Preface by Richard Garnett. Parchment 
Library Edition.— Parchment or cloth, 6s. ; vellum, p. 6d. 

Six Ballads about King Artbur. Crown Svo, cloth extra, gilt 
edges, 3A 6(f. 

SKUSTNER, IL y.— The Eily of the Ey n, and other Poems. Small 
crown Svo, 3^. 6Z 

SLADEB^ Douglas B . — Frithjof and Ingebjorg, and other 
Poems. Small crown Svo, 5 a 

SA/ITBf y. W. GzlbarL--'Tla.e Eoves of Vandyck. A Tale of Genoa. 
Small crown Svo, 2A 6Z 

Sophocles i The Seven Plays in English Verse. Translated by Lewis 
Campbell, Grown Svo, Ts . 6d . 

SPICER, Henry . — Haska ; a Drama in Three Acts (as represented 
at the Theatre Royal, Drury Lane, March loth, 1877). Third 
Edition. Crown Svo, 3A 6Z 

TAYLOR, Sir H . — Works. Complete in Five Volumes, Crown 
Svo, 30A 

Philip Van Artevelde. Fcap. Svo, 3^. 6d. 

The Virgin Widow, etc. Fcap. Svo, ss. 6d. 

The Statesman. Fcap. Svo, 3A 6d. 

TA YLOR, Atzgusius . — Poems. Fcap. Svo, 5 a 

Tennyson Birthday Book, The. Edited by E.mily Siiakespeak. 
32mo, limp, 2a ; cloth extra, 3^. 

A superior Edition, printed in red and black, on antique paper, 
specially prepared. Small crown Svo, extra, gilt leaves, 5^. ; 
and in various calf and morocco bindings. 

THORNTON, L. JZ— The Son of Shelomith. Small crown Svo, 
3A 6d. 

TODHUNTER, T>r» J . — Eaureila, and other Poems. Crown Svo. 
6 a 6d. 

Forest Songs. Small crown Svo, 3^. 6d. 

The True Tragedy of Rienzi ; a Drama. $s. 6d, 

Alcest^ 5 a Dramatic Poem. Extra fcap. Svo, Sa 
WALTERS, Si^hia Lydiez^-^A. Dreamer’s Sketch Book. With 21 
; > hlustrations by Percival Skelton, R. P. Leitch, W. H. J. Boot, and 

' w'f?' r *1 ■ ‘X-R# RntcSiett, Engraved by J. D. Cooper, Fcap. 410, I2 a 6Z 
' _ i-tei imd Amu Mury HmitL^Aumi^n - a ^ — 
esC Verse. ' 
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WEBSTER, Ajigiisla.—ln a Day : a Drama. Small crown Svo. 2 .r. &/: 
Disguises : a Drama. SmaU crown Svo, sr. 

; ..Wet, Days.; ^ By a' Farmer. .. Small .crown Svo, 6i, 

iriLLIAMS, y.— A Story of Three Years, and other Poem?, Smal 
.crown Svo, . 3 j. 6^/. ■■■■:' '' 

Wordsworth Birthday Book, The. Edited by Adelaide ant 

^ \ lOLET \\ ORDStvORTH. 32nio, limp cloth, I/. 6t /. ; doth extra, 2J, 

IVaVBS, Ella Paphus, and other Poems. Small crown Svo. 

3r. 

WORKS OF FiOTfON IN ONE VOLUME. 

BANKS, Mrs. G. £, —God'S Providence House, Edition. 
Crown Svo, 6d. 

lA GMLO W,, the Skelligs ; .a. -Kovel. ■ With" .FioBtispIece. 

becond Edition. Crown Svo, 6s. 

AIACDONALD, G. Gets tie Warlock. A Novel. New and Cheaper 
Edition. Crowm Svo, 6s. ' 

' ' Malcolm. .With ..Portrait of the Author :. engraved -on- -SteeL Sixth 
Edition. Crown Svo, 6s. * " 



The Mai^uis of Eossie. 
Crown Svo, 6s. 


Fifth Edition. With Frontispiece. 


St. George and St. Michael. Fourth Edition. With Frontis- 
piece. Crown Svo, 6s, 

PALGRAVB, IP. Hermann. Agha; an E&sttm Narrative. 

Third Edition. Crowm Svo, 6r. ’ ■ ' 

SIIA W, Pi&ra Z.— Castle Blair ; a Story of Youthful Bny$, New an'l, 

, , Cheaper Edition, Crown Svo, .^jf. 6«Z 

STRETTON, Through a Needle's Ey« : % Stoiy. New 

and Cheaper Edition, with Frontispiece* Cfcw® l»* 

: J AypOR, Col. Moudxi's, C.S.T.,. ZZZ’.Z.jdf.'—Seeta*- a Kovel* New 
and Cheaper Edition. With Frontispiece* Crown Svo, 6s. 

Tippoo Sultaun : a Tale of the Mysore War. New Edition, with 
Frontispiece, Crown Svo, 6s. 

Ralph Darnell, New and draper 'Edition, Wich Froalisplece, 
Crown Svo, 6s. 

A Nohle Queen. New and Cheaper Edition* With Frontis- 
piece* Crown Svo, 6s. ♦ 

The Confessions of a Thug, Crown Svo, 6s. 

Tara l a Mahratta Tale, Crown Syo-,. 6u# ' 

Within Sound of the Sea. New and Cheaper Edition, with Frontis* 
piece. Crown Svo>6f. 
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BOOKS FOR THE YOUNG. 


Brave Men’s Footsteps. A Book of Example and Anecdote for 
young People. By the Editor of *‘Men who have Risen.” With 
4 Illustrations by C. Doyle. Eighth Edition. Crown 8vo, 3r. 6d. 

COXJSEADy EilteL-dBivds and Babies. Imp. i6mo, "With 33 
Illustrations. Cloth gilt, 2J. 

2) A VIES y G, Christopher , — Rambles and Adventures of our 
School Field Club. With 4 Illustrations. New and Cheaper 
Edition. Crown 8vo, 3.?. .6^. 

EDMOUDSy Herbert ,"— Spent Dives “• a Series of Modern Bio- 
graphies, New and Cheaper Edition, Crown 8vo, 3^. 6d. 

EVANSy Af^rA—The Story of our Father’s Dove, told to Children. 
Sixth and Cheaper Edition of Theology for Children. With 4 
Illustrations. Fcap. 8vo, li*. 

JOHNSONy Virginia The Catskill Fairies. Illustrated by 
Alfred Fredericks. 

MACKENNAy S, ^.—Plucky Fellows. A Book for Boys. With 
6 Illustrations. Fifth Edition. Grown 8vo, 3^'. 6r/. 

REANETy Mrs, G, S,"-SWsLk.ing and Working ; or, From Girlhood 
to Womanhood. New and Cheaper Edition. With a Fronlis- 
npiece. Crown 8vo, 3^. 61 , 

Blessing and Blessed: a Sketch of Girl Life, New and 
Cheaper Edition. Crown 8vo, 3^. 

Rose Gurney’s Discovery. A Book for Girls. Dedicated to 
their Mothers, Crown 8vo, 3^. 6^/. 

English Girls; Their Place and Power, With Preface by the 
Rev. R. W. Dale. Fourth Edition. Fcap. Svo, 2s, 6d, 

Just Anyone, and other Stories. Three Illustrations. Royal 
i6mo, l^. 6d, 

Sunbeam Willie, and other Stories. Three Illustrations. Royal 
i6mo, IS, 6 d, 

Sunshine Jenny, and other Stories. Three Illustrations. Royal 
l6mo, is. 6d. 

STOCKTOHy Frank Jolly Fellowship. With 20 Illustra- 

tions. Crown Svo, 5,f. 

STORE, Francisy and TURNERy Hawes , — Canterbury Chimes ; 
or, Chaucer Tales re-told to Children. With 6 Illustrations from 
the Ellesmere MS. Third Edition. Fcap. Svo, ^s, 6d, 

STRETTONy Hesba.-COdL'vm Dloyd’s East Will. With 4 Illustra- 
tions. New Edition. Royal i6mo, 2s, 6d, 

Tales from Ariosto Re«told for Children. By a Lady. With 3 
Illustrations. Crown Svo, 4s, 6d, 

JVHiTAJtFR, FUrenojsssGi^^Y’’^ InheriJ^ahCe. A London Story. 
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